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THE PROCESS OF FREE RECALL: EVIDENCE FOR 
NON-ASSOCIATIVE FACTORS IN ACQUISITION 
AND RETENTION* 


Swarthmore College and Connecticut College 


Sotomon E. Аѕсн AND SHELDON М, EsENHoOLTZ 


A. STATEMENT OF THE PROBLEM 


In recall one often proceeds from one datum of past experience to 
another, It haœbeen an axiom of psychological thinking that consecutive 
recall isQassociativ&y determined, in the sense that specific linkages between 
contents alone decide the course of recall. Indeed, assocfationistic doctrines 
were initially formulated largely in order to account for the “train of ideas," 
This conception has continued to serve as the explanation ‘of sequential recall 
to the present day; it is an unquestioned axiom that only sequential 
associations provide the bridges between the data of past experience, 
and that recall comes to a halt when the connections give out. We propose 
to show that under certain conditions consecutive recall is not a function 
of associative connections between successive contents. For this purpose 
it becomes necessary to analyze the process of free recall. 

It is not difficult to see why this interpretation of sequential recall 
has escaped challenge. The memory experiment consists of two steps: 
acquisition and recall. Under the dominance of the association. concept 
it seemed evident that acquisition of successive contents must itself be 
associative, Consequently the first step of the memory experiment has, 
from the time of Ebbinghaus, concentrated largely on the acquisition of 
associations between contents. It is not surprising that the recall subse- 
quently obtained was, or appeared to be, of necessity associative. Given 
the theoretical starting point, this procedure of investigation seemed 
adequate to the entire range of recall phenomena. We will see that the 
consequence was to direct attention to certain properties of recall and 
to obscure others that are equally relevant to the recall process. 

In this inquiry we will rely for evidence on the data of free recall. 


* Received in the Editorial Office on February 6, 1962, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. Я 

1 This investigation was supported by grants from the Ford Foundation and 
the National Science Foundation. We wish to thank Mrs. Jean Ebenheltz for her 
assistance in experimentation and in the analysis of the data. 
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Although free recall is a well-known phenomenon, and has been frequently 
employed as a measure of retention, the underlying process has not been 
investigated. In particular, there has been no systematic analysis of the 
conditions that determine the order in which materials emerge in free 
recall (although the effort to explain the latter was the principal aim of 
associative theories and of the resulting experimental movement). Free 
recall appeared to raise no new problems for an associative position; it 
seemed plausible to suppose that the order in which materials appear in 
free recall is prescribed by the associative gonnections between them. This 
is the question that we propose to study. 

The» present study is the first of a series of investigations of the free 
recall process. The object is to identify some of the determinants of free 
recall both during acquisition and in subsequent retention. Since one principal 
question is whether sequential recall is a function of specific inter-item 
associations, the procedure of learning will not consist of the formation of 
such associations, but will rather attempt to eliminate them. To this end the 
mastery of a set of unconnected items, the order of which is varied on 
successive trials, is most appropriate. A further question to be studied 
concerns the effect of interpolation on free recall; accordingly the procedure 
to be followed will have the design of an RI experiment. 

E B. PROCEDURE 

The task consisted of the mastery of unconnected lists of nonsence syllables. 
'The method of learning was designed to reduce or eliminate the likelihood of 
serial associations; to this end the sequence of items was randomized from 
trial to trial. Both acquisition and subsequent retention were measured by 
free recall. The design was essentially that of an RI experiment. There 
was a total of 24 Ss, divided into three groups of eight—two experimental 
and one control group. 

All experimental Ss (Groups 1 and 2) learned two lists of eight nonsense 
syllables each to criterion ; these followed in immediate succession. The control 
Ss (Group 3) learned a single list. All Ss received a free recall retention test 
20 minutes after mastery of the original list. The experimental Ss were. 
tested for recall of all items from both lists. After recall was completed, 
all Ss (with the exception of those who recalled the first list completely) 
proceeded to relearn the first list. 

Learning of the lists was by the method of free recall. Each syllable was 
exposed in the window of a Stoelting memory drum for three seconds, at 
which time $ recited it aloud. Immediately following the presentation and 
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recitation of the list, $ was requested to recall, in any order, all the syllables. 
A period of one minute was allowed for recall. This procedure of alternating 
learning and test trials was repeated until $ recalled all eight syllables on a 
single trial. To reduce the likelihood of inter-item associations, the items were 
presented in four different orders. Immediately after mastery of the first 
list (OL), the experimental Ss learned the second list (IL) by the procedure 
just described. In what follows we will refer to the measure of acquisition 
as "immediate free recall." 

'The 20-minute interval betwzen the end of learning and the test of 
retention was occupied with a non-verbal perceptual task. As mentioned 
above, retention, was measured by recall and relearning. At this point the 
instruction to the wo experimental groups differed in one respect. Group 1 
was requested to recall the items of OL and IL in any order. Ss of Group 2 
were directed to recall OL items first; when recall of these was exhausted 
they were to recall the items of the interpolated list (IL). 'The object of 
the latter variation was to observe the effect of directed instructions on the 
course of recall. Experimental $s had a maximum of two minutes for 
recall, control Ss a maximum of one minute. All Ss were directed to guess 
freely. The test of relearning OL followed immediately upon the conclusion 
of the recall test, the procedure being that employed in original learning. 
Recall and relearning were also measured by the method of free recall, 

There were two lists (A and B) of comparable association values. Four 
syllables of each list were of 47 per cent association value (9), and four of 
53 per cent value. Items were chosen so as to maintain as low a level as 
possible of inter- and intra-list similarity. One half of the Ss in each experi- 
mental group learned one of these lists as OL and the other as IL; the two 
lists were also evenly divided among control Ss. This counterbalancing 
procedure was observed in order to avoid effects due to unequal difficulty of 
the lists; for this we could not rely entirely on identical association values. 

Ss were assigned to Groups 1 and 3 alternately, according to the order of 
their appearance in the laboratory; Ss of Group 2 were run subsequently. 
Ss were men and women Swarthmore undergraduates. 


C. RESULTS 
1. Learning and Retention 


a. Immediate free recall. 
(1). Learning of OL. One-half of Ss in each group learned List A, 
the other half learned List B as their original list. Although the lists were of 
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identical association values, it was necessary to check their relative ease of 
learning. The twelve Ss who learned List A required 3.9 trials to reach 
criterion ; the mean number of trials to reach criterion with List B was 5.2. By 
the Wilcoxon unpaired replicates test, р > .05. There was thus a tendency 
for List A to be learned somewhat more rapidly, although the difference did 
not reach significance. Accordingly, the analyses to follow are based upon 
the combined data of Lists A and B. 

Groups 1, 2 and 3 reached criterion in learning their original lists in 
3.9, 5.5 and 4.4 trials, respectively. Applying the Kruskal-Wallis one-way 
analysis of variance, the obtained statistic (H) was .047, which for 2 df 
was nöt significant (р >.7). We conclude that the groups did not differ 
in rate of learning OL. : 

(2). Learning of IL. Mean trials to reach criterion in learning IL 
were 2.6 and 3.5 for Groups 1 and 2, respectively. By the Wilcoxon test, 
the difference was not significant (р > .05).? Both groups mastered'IL more 
rapidly than OL; the differences were not, however, significant. 


MEAN PERCENTAGE 
CORRECT RECALLS 
a 
o 


| 2 3 4 
NUMBER OF TRIALS 


FIGURE 1 
Rate ОЕ OL ACQUISITION: GROUP 1 


2 The difference between the means of Groups 1 and 2 was due to the inordinately 
high score of one $ 
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ao 
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FIGURE 2 
КАТЕ or IL Acquisirion: GROUP 1 


The rate of item acquisition was rapid under all conditions, Illustrative are 
the OL and IL acquisition curves for Group 1 (Figures 1 and 2). The 
criterion was in each case reached after less than four trials on the average; to 
master one-half of the series required a mean of 1.5 trials (OL) and 1.1 
trials (IL). 


b. Free recall retention. 


(1). Recall of OL. Groups 1, 2 and 3 recalled 4.8, 5.1 and 7.6 
syllables, respectively, of a maximum possible eight items.? The three groups 
differed significantly in level of recall (by the Kruskal-Wallis test H = 12.51, 
which for 2 df yields p < .01). The Wilcoxon unpaired replicates test was 
employed to compare the groups taken two at a time. The difference between 
Groups 1 and 2—the two experimental groups—was not significant. The 


3 The measure employed throughout was correct recalls; results are reported 
in terms of number of correct recalls or number of trials to reach criterion. We 
do not report the occurrence of errors, since these were not fixed by the same de- 
terminants for all Ss. One $ may give a fair number or a few eprors, others 
none, depending on circumstances over which there was no experimental control. 
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differences between each of the experimental groups and the control group 
were significant, each yielding № < .01. 

The differences between the experimental groups and the control group 
demonstrate that retroactive interference had occurred under the present 
conditions. Relative RI (C-E/C) was 36.8 and 32.8 per cent for Groups 1 
and 2, respectively. These are substantial effects, given the relatively short 
retention interval (of 20 minutes) that was employed. 

"That the experimental groups did not differ in level of OL recall indicates 
that the directed recall condition of Group 2 (cf. p. 5) did not effectively 
interfere with item recall. This is of particular interest in the light of the 
observation that $$ of Group 1 tended to recall first the IL items. 

(2). Relearning of OL. Groups 1, 2 and 3 require "1.4, 1.8 and 4 
mean trials, respectively, to relearn OL to the criterion of complete еса] on 
a single trial. The Kruskal-Wallis analysis of ‘variance yielded an H of 
9.398, which for 2 df is highly significant; the three groups may be said to 
differ in rate of relearning. On the basis of the Wilcoxon test, the differences 
between Groups 1 and 3, and between Groups 2 and 3, were significant 
(p< .02 and р < .01, respectively). Comparison between Groups 1 and 2 
revealed no significant difference (p > .05). 

The analysis of the relearning scores fully supports the results from the 
test of recall, the differences between each of the experimental groups and 
the control group indicating significant amounts of RI. 

(3). Recall of IL. Groups 1, 2 and 3 recalled 6.5, 5.8 and 7.6* items, 
respectively. The Kruskal-Wallis test yielded an H of 6.8886, which for 
2 df is significant (№ < .05). 

Although there was a tendency for Group 2 to recall somewhat less than 
Group 1, the Wilcoxon test yielded no significant difference (p > .05). Both 
experimental groups, however, recalled significantly fewer syllables than the 
control group (Group 3), both differences indicating significance at better 
than the .05 level. Since it is doubtful that the difference in the retention 
interval (see footnote 4) between the experimental and control groups 
favored the control group, it may be concluded that proactive interference 
has been demonstrated for the retention of items. Relative PI (C-E/C) 
amounted to 14.5 per cent for Group 1, and 23.7 per cent for Group 2. 


4 The control group (Group 3) is the same as that used above in the evaluation 
of RI. Since the retention test occurred twenty minutes after learning of OL was 
completed, the time between learning and test for IL was approximately sixteen 
minutes (IL requiring an average of four minutes to learn). The learning-re- 
tention intérvals thus differ slightly in the experimental and control groups; 
however, the four minute difference is assumed to be of little consequence. 
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(4). Comparison of Groups 1 and 2. The preferred mode of recall 
of Group 1, which was free to give items from the two lists in any order, 
was to give IL items first. Group 2 was directed to recall OL, items first 
the effect was to raise slightly the recall of OL and to depress somewhat the 
recall of IL; neither of these effects reached significance. The induced changes 
in the order of recall did not appreciably alter the levels of performance. 
(For a further account of the effect of directed recall see pp. 18-19). 


2. Sequential Dependencies in Immediate Free Recall 


A theory of the free recall process requires an explanation of the 
circumstances responsible for the order in which items Become accesible to 
recall, It is im particular necessary to establish whether the order of free 
recall Was associatively determined. It is conceivable that reference to the 
general situation initiates the first recall, and that subsequent recall is a 
function of specific associations. The present experiment purports’ to deal 
with the learning and retention of individual items in the absence of specific 
inter-item associations; the procedure of learning aimed to eliminate the 
latter. It must, however, be determined independently whether such associa- 
tions nevertheless occurred, and whether they controlled the order of recall, 

The analyses that follow pertain to free recall at the point of acquisition ; 
they are based on the data obtained from all 24 Ss during the learning of the 
first list (OL). The principal question is whether the order of recall 
corresponds to the order of items in the learning series. 

a. The Influence of Adjacent Items in Learning upon Paired Recall. 
To what extent were adjacent items in free recall identical with adjacent 
items as they appeared on the immediately preceding learning trial? Recalls 
of such sequences may be regarded as an index of specific inter-item associ- 
ations. w 
For each S, the frequency of pairs of successive items which appeared in 
identical sequences in both recall and learning (recitation) was calculated, 
as well as the total number of recalled pairings (regardless of whether or 
not the pair occurred in the recitation sequence The ratio of repeated 
to total pairings was then determined. As an illustration of the procedure 
we present the data of one $ on his criterion trial. The temporal order of 
items in their recitation sequence may be represented by the numbers one 
through eight. The temporal order of the same syllables as they were 
recalled (immediately after recitation) was 1, 2, 6, n 5, 4, 3, and 8. The 
total number of pairs recalled was seven; of these, two pairs (syllables 1-2 
and 6-7) occurred in the same pair-order in both learning and recall. Hence 
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the $ was scored with two repeated pairs out of seven. This procedure was 
followed for all trials, and then summed to give each S a single ratio. The 
average ratio for all twenty-four Ss was .18; thus, on the average, only 18 
per cent of all pairs given in recall duplicated the sequence in which they 
were originally recited. We also computed the ratio on the basis of the 
first recall test only; the obtained value was .17. We conclude that the 
sequence in which items occur during learning had a limited effect upon the 
order of immediate free recall.’ 

b. The Effect of Serial Order in Learning Upon Order of Recall. The 
following analysis takes into account the relation between the order of all 
items recalled on a given test and the order they had in the immediately 
preceding learning (recitation) series. It does not limit itself to adjacent 
order. 2 

The index employed was that of "relative correct order." For each S, on 
each trial, the total number of pairs recalled, and the number of pairs in 
correct order relative to the immediately preceding, learning series, was 
determined. To illustrate, on a given recall test one S: recalled items 1, 2, 
8, 6, and 3 of the learning series, in that order. The total number of pairs 
recalled was four; two of these (1-2 and 2-8) preserved the relative order 
of the series. The total number of pairs on all trials, for each S, was 
determined, and also the total of correct relative pairs; the ratio of the latter 
to the former was the index of correct relative recall. This measure includes 
adjacent as well as remote pairs in correct order. 

The mean ratio for all Ss was .51. Calculations made on the basis of the 
criterion trial alone yielded a mean value of .56; the index based on the first 
trial only was .54. We assume that on a chance basis relative correct recalls 
would occur with a frequency approximating .5, which corresponds closely 
to that obtained, There was no significant tendency to preserve in recall 
the order of the items given during learning. 4 

c. Repeated Recall of Pairs. It is possible that Ss formed specific associ- 
ations between certain items, whether or not these corresponded to the order 
of learning, and that these were repeatedly recalled. Accordingly, we will 
now examine the extent of repeated recalls of identical pairs on successive 
recall tests. 

For each S, paired recalls were obtained on each trial simply by counting 
two consecutive syllables as a pair. For example, if on a given trial four 


5 The present index probably exaggerates the estimate of inter-item associations. 
Recall of pairs identical with those of the learning series may also be a function 
of the relative availability of the items, and of random factors. 
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syllables were recalled in the order a-b-c-d, this would result in a tally of 
three pairs (a-b, b-c, cd). The total number of different pairs recalled on 
all trials combined, excluding the criterion trial, was determined for each 
8.* We then counted the number of pairs recalled mose than once by each $, 
The ratio of pairs recalled more than once to' the total number of different 
pairs of a given $ was taken as his index. The mean ratio for the 24 Ss 
combined was .23; thus, on the average, 23 per cent of all pairs tended to be 
recalled more than once. Subsequent analysis revealed that of the 23 per cent 
repeated, 71 per cent were repeattd no more than twice. The apparent lack of 
repetition in recall of pairs yields no evidence for the substantial formation of 
inter-item associations. 

The following фэ a somgwhat different analysis of the data. lf Ss had 
recalled"each pair in the same sequence on all recall trials, each would have 
shown a total of seven different pairs. If Ss had never repeated a pair, the 
mean number of different pairs per subject would have been 24.6 (the latter 
figure representing the mean number of recalled pairs). The mean number 
of different pairs recalled was 18.9. The difference between 18.9 and 24.6 
is indicative of a rather limited tendency toward ition of pairs in recall. 

To what what extent were the repeated pairs duplicates of the recitation 
sequence? There was a total of 95 repeated pairs, and these were given in 
230 instances. (1) Of the total of 95 pairs, 43 (45.3 per cent) were identical 
with pairs in the immediately preceding recitation sequence. These occurred 
in 53 out of a total of 230 instances (23.0 per cent). (2) Of the 95 repeated 
pairs, 37 (38.9 per cent) had not occurred in any recitation sequence. The 
number of such instances was 88 out of a total of 230 (38.3 per cent). 
(3) Fifteen out of the total of 95 repeated pairs (15.8 per cent) had occurred 
at some point prior to the immediately preceding recitation sequence. There 
was thus a total of 58 (or 61.1 per cent) repeated pairs that appeared at some 
point during recitation. No possible associative effect is plausible in 38.9 
per cent of the repeated pairs, The remaining instances may reflect recitation 
order effects, but the results under (3) probably include random recitation- 
recall matches. Again it appears that associative effects are limited. 

d. The Influence of Primacy and Recency upon Order of Recall. The 
preceding analyses have identified a number of conditions that fail to account 
more than slightly for the order of recall. As a final attempt ‘to isolate a 
characteristic determining property, we examined the recall of items at the 
extremes of the series. The measure was the frequency with which the first 


cm * rhe . 
6 The criterion trial was excluded, since pairs appearing first at this point had 
no opportunity to be repeated. 
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and last items in the learning (and recitation) sequence were recalled first 
on the immediately following recall test. For each 8 two proportions were 
determined: (а) the number of recall trials in which the first recitation item 
was recalled first (primacy), divided by the total number of recall trials; and 
(b) the number of recall trials in which the last (viz., the eighth) item in 
the recitation series was given first in recall, divided by the number of trials 
(recency). 

The mean ratio for 24 Ss combined was 32 per cent for primacy, and 27 
per cent for recency. Taken together, the first and last items to be recited 
were the first to be recalled in 59 per cent of all trials; the items occupying 
the six remaining positions were recalled first in only 41 per cent of all trials. 
If items in the first two recitation positions are chosen to evaluate the primacy 
effect, and items in positions seven and eight are taken as an index of recency, 
the former were recalled first on 35 per cent of all trials and the latter 
were recalled first on 38 per cent of all trials. Taken together, the first and 
last pairs in the recitation sequence were the first to be recalled in 73 per cent 
of all trials; the items occupying the remaining four positions occurred first 
in recall only 27 per cent of the time. 

T 


TABLE 1 
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The following is a more exhaustive analysis of the data. It lists frequency 
of recall and recall order (RO) as a function of learning order (LO), or 
of position in the recitation sequence. Included are first and second recalls 
only. The results appear in Table 1. Items in positions 1, 2, 7 and 8 gave 
149 recalls, those in the middle positions (3, 4, 5 and 6) contributed 71 
recalls. The respective percentage values, 67.7 and 32.3 per cent, are quite 
similar to the preceding results. 

We also computed the primacy-recency effects for the first recall trial 
alone; the results appear in Table 2. The sixteen Ss who contributed scores 


TABLE 2 
ORDER or RECALL AS A FUNCTION OF SERIAL POSITION (LO): First RECALL TEST 
Serial position (LO) 1 2 3 4 5 6 7 8 
Frequency of first 
and second recalls 5 4 1 2 3 3 5 8 
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to the present analysis gave a total of 31 recalls on the first test. Of these, 
22 (70.9 per cent) came from positions 1, 2, 7 and 8; nine recalls (29.1 per 
cent) came from positions 3, 4, 5 and 6. These results closely support those 
based on all recall trials. А 

Items in the first two and last two positions were likely be recalled prior 
to items in the central positions, Primacy and recency effects thus account 
in large part for the order of recall in free recall. 


3. Determinants of Immediate Free Recall 


The preceding analyses of the sequential order of recall were of necessity 
limited to items that figure in recall regardless of their frequency. The 
differengial availability of sitems constitutes another fundamental aspect of 
the free recall process. Їп what follows we will examine some of the 
determinants of item availability. z 

4. Primacy-Recency Effects. Primacy and recency are, we saw, a 
significant condition of order of recall. Do they also determine the occur- 
rence of recall? Since the sequence of items in recitation was varied on 
successive trials, the most pertinent data are obtained immediately 
following the first recitation trial. Figure 3, plots the frequency of 
correct recalls for all 24 Ss as a function of serial position during learning 
of the original list, shows that first and last items were indeed more frequently 
recalled than those in other positions. (It should be mentioned, however, 
that since only four recitation sequences were employed during learning, each 
item did not appear in each of the serial positions an equal number of times.) 

We conclude that primacy and recency are conditions of item mastery in 
immediate free recall. The data do not, however, present convincing evidence 
that items beyond the extremes of the series differed in rate of mastery. In 
the absence of more adequate evidence one may therefore ‘not conclude that 
the serial position curve for items in free recall is similar to the bow-shaped 
curve for serial learning, or that the underlying processes are identical in 
the two cases. The possibility must be considered that the effect here reported 
pertains exclusively to the extremes of the series. — 


4. Long-Term Retention 


The following analyses are based on the final recall test that came twenty 
minutes after learning. 

a. Role of Alphabetical Order. lt appeared necessary to ,check the 
possibility that Ss employed the alphabetical order of the initial letters of 
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the syllables as an aid to recall. Such a procedure would serve to transform 
the free recall process into one of aided recall. 

For this analysis, the data of recall were those of the control group 
(Group 3). These were uncomplicated by the interpolation of another 
series; also, recall of this group was near maximum as six of eight Ss 
recalled perfectly; the others recalled six and seven items (out of eight), 
respectively. 

The syllables of the series were placed in alphabetical order, and the 
order of recall of each syllable was recorded for each $. The mean order 
of recall for each syllable was then computed by averaging across all Ss. The 
results arg plotted in Figure 4. 

A close relation between alphabetical order and order of recall would 
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give a 45 degree slope, intersecting the axes at the origin. The obtained 
function shows little or no relation between the two measures. This finding 
is supported by the reports of most Ss that they did not rely on the alphabetical 
sequence in recall. The same analysis was applied to OL recalls of the 
experimental groups, and with the same results; the latter are, however, 
less conclusive in view of the decrement of recall and of the requirement 
to recall items from two lists. 

b. Effect of Order of Preceding Recall. Is the order of recall in long-term 
retention a function of the order of preceding recall? "The order of recall 
was compared with the order obtained on the criterion trial. Only control 
Ss were included in this analysis; one of these was eliminated from the 
calculation, since he had employed the alphabet as a basis for ordering his 


7 One $ ordered his recalls alphabetically. The data for this subject are included 
in Figure 4. 
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recall (footnote 7). The index employed was that of “relative correct order” 
described earlier. The mean ratio for seven Ss was .57, a value quite close 
to that obtained in short-term recall. We conclude that long-term retention 
yields no significant indication of the order in which items were recalled 
previously. 

c. Long-Term Retention as a Function of Amount of Prior Recall. Long- 
range retention may be a function of two conditions of learning that generally 
converge in their effects. The more frequently an item has been recalled 
during learning, the more accessible it may Be to subsequent recall. Further, 
an item that is initially easier to master will be learned earliest, and will 
consequently be recalled more írequently than others, given the present 
procedure of learning. The following test was performed of the effect of 
amount of recall during learning upon retention. 

For each $, in the course of learning, the number of correct recalls of 
each of the eight syllables was calculated. A rank number from one to eight 
was then assigned to the syllables, one indicating few recalls and eight 
indicating maximum recalls. Where items were recalled an equal number of 
times, they were assigned the average of the ranks they would have received 
had there been no tied scores. The distribution of ranks ranged from 1 to 
8 in intervals of .5 (due to ties) ; this resulted in a total of 15 intervals. 
For each item at each rank interval it was determined whether recall had 
occurred in the final test of recall. For example, if a given S recalled three 
items (during learning) at rank 1.5, it was noted whether or not these three 
items were retained on the final retention test. Items that occurred at the 
same rank were pooled for all Ss in the control and experimental groups, 
respectively, and their corresponding frequency of recall during the retention 
test was determined. For purposes of plotting, the intervals were combined 
to form three groups, ie., ranks 1.0-3.0, 3.5-5.5 and 6.0-8.0. For each of 
these categories the percentage of items recalled in the final retention test 
was determined. The plot of the data for original and interpolated lists 
appears in Figure 5. 

(1) There was no recall gradient in the control group. Its absence does 
not, however, imply a failure of the relation in question. Since recall was 
in this condition nearly complete (95 per cent of maximum), it rather 
suggests that item availability reaches optimum effectiveness at relatively 
low levels of practice. To estimate the effects of prior recall on subsequent 
retention, it is necessary to study conditions that give an appreciable recall 
decrement? For this reason the experimental groups are of particular 
relevance. Interpolation in these groups produced a substantial decrement; 
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the question is whether the decrement was a function of amount of recall 
during learning. (2) Before considering the complexities of the findings, 
we note that, under all conditions there was evidence of decrement as a 
function of amount of, prior recall. Recall of OL and IL lists regularly 
increased as one proceeds from low to intermediate levels of prior recall. 
(3) Beyond this point the results diverge. (a) Under the usual conditions 
of RI (Group 1), recall of OL was clearly a function of amount of OL 
practice at all levels. At the point of low practice, approximately 42 per cent 
of all items were recalled, whereas over 77 per cent of the most highly 
practiced items were subsequently recalled. The gradient obtained for IL 
recall (Group 1) is more difficult to evaluate, since recall dropped at high 
practice levels. "This discrepancy will require further investigation. (5) The 
gradients obtained with Group 2 were identical for OL and IL lists; recall 
reached, maximum at intermediate stages of practice. That recall of OL 
did not further increase under this condition is probably due to the 
instructions to recall OL items before IL, items. 

In general, the results support the conclusion that the more frequently an 
item is recalled during learning the more likely it is to be recalled after a 
retention interval.? 

It may be of interest to investigate the proposition that interference factors 
due to interpolation and long temporal intervals between learning and 
retention test have a similar relation to item availability. Accordingly, one 
may predict that retention of a single list, as in the control condition, will 
also show differential effects of item availability as a function of prior recall, 
provided the learning-test interval is long enough. The interval of the 
present experiment (20 minutes) may have been too short to exhibit 
gradients of availability, although they were obvious under conditions of RI. 


5. Item Localization 


At the point of final retention, experimental Ss were asked to indicate the 
list to which the recalled items belonged. The object was to throw some 
light on the relation between ability to recall an item and knowledge of 
its list membership. The latter probably depends on a general localizing 
function which may bear in an important way on the recall process. 

The data are summarized in Table 3. Group 1 yielded only three failures 
(by two Ss) in OL, and two failures (by two Ss) in IL. In general, when 


8 It follows that rate of relearning, too, should be a function of amount of 
earlier recall. Relearning in the present experiment was too rapid to permit an 
analysis of this relation. 
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TABLE 3 
LocaLizATION or Lisr MEMBERSHIP OF ITEMS 
OL IL 
Mean Per cent Mean si Per cent of 
Mean items of correct Mean items correct 
items correctly locali- item? correctly locali- 
recalled localized zations recalled — localized zations 
Group 1 4.8 44 91.7 6.5 6.2 954 
Group 2 5.1 3.8 74.5 5.8 5.1 88.0 


an item was recalled there wast high probability that it would be correctly 
localized. The conditions of Group 2 produced some „disturbance of the 
localization process. Six of eight Ss contributed a total of 11 incorrect 
identifications in OL, all of which were incorrectly referred to IL; of five 
failures to localize in IL, two were incorrect assignments, and three were 
instances of uncertainty. In the light of the results of Group „l, it is 
apparent that the directed recall instructions tended to interfere with the 
localization function in OL, although they did not adversely affect recall of 
the items. The relation between recall and localization requires further 
investigation. 


D. Discussion 
1. Consecutive Recall and Association 


Under the conditions of this investigation successive recall was not 
substantially a function of specific associations between items. (a) The order 
in which items were produced in short-term recall (which registered the 
course of acquisition) did not correspond notably to the order of earlier 
experience. Further, acquisition was rapid. Although this investigation does 
not provide a specification of what constitutes rapid learning, it is doubtful 
whether the rate of acquisition could be further accelerated by the addition 
of inter-item associations? (5) One must conclude that long-term retention, 
too, was not a function of inter-item association. (c) It also follows that 
loss of retention was not referrable to the weakening or loss of associative 
connections between items. These findings contradict the assumption that 
associative linkages between items alone determine the order in which they 
emerge in recall; and that retention loss is generally associative.!? 


9 We will subsequently report an investigation that compared the free recall 
of identical contents under two conditions: when they were associated with each 
other, and when associative connections were excluded. Recall was the same under 


the two conditions. 7 
10 The objection тау be raised that the learning procedure here employed 
produced an equal number of associations between all items, and that the associations 
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Under other conditions free recall will tend to follow the course of earlier 
experience. Thus one often (but not necessarily) retells a story in the order 
in which one heard it; the recalled sequence will tend to parallel that of 
original experience, most likely because both sequences correspond to the 
intelligible relations between the events referred to. Free recall may also 
preserve the order of earlier experience in the absence of meaningful 
organization. For example, a serially learned list of nonsense syllables may 
subsequently be recalled in the order that has become habitual ; in the 
absence of a competing organization, later refention may follow the lines of 
earlier retention. 'The findings here reported are clearly specific to a 
procedure that eliminates or reduces inter-item associations, However, to 
stress that the effects were obtained under particular conditions would be 
to miss the significance of this investigation. The fact of consequence 'is that 
there are conditions capable of Producing adequate acquisition and recall 
that are"not under the control of inter-item associations, 


2. The Concept of Availability 


A theory of recall must account for differential recall of data as well as 
for order of recall. The prevailing interpretation of differential recall is 
also strictly associative, the assumption being that what is well recalled is 
what has been well associated. Since differential recall under the present 
conditions occurred largely in the absence of specific inter-item associations, 
the latter cannot account for differences in recall of items. 

No assumption has been more deeply entrenched in psychological thought 
than that which derives the phenomena of recall from association. Its 
current expression is in terms of S-R conceptualization. According to the 
latter, each instance of recall is a “response”; and a response is defined as 
that which is elicited by a stimulus with which it has been associated. This 
analysis is responsible for the interpretation that the ease of recall of a 
datum is a function of the number of associative connections previously 
formed to it; it is at the basis of the attempts of recent decades to scale the 
ease of “learning” of nonsense syllables on the basis of their “association 
value” (9, 10, 11, 12, 15). It is also the reason that studies of differential 
recall of items employ the procedure of the association experiment, equating 
recall with “response availability” or with “response integration” (23). 


were of equal strength. On this basis one might attempt to explain the relative absence 
of a relation between the order of recall and order of recitation, However, the 
assumption that all items were equally associated cannot account for the obtained 
effects of primacy and recency, nor for the finding that retention increased as a func- 
tion of amount of prior (item) recall. 
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These efforts are understandable only as a consequence of the absorption of 
recall into association. 

'This investigation points to a fundamentally different theory of the recall 
process. The concept we will employ is that of availapility, which acquires a 
new and systematic importance in the light of the preceding findings. 
Availability refers to the accessibility of an item to recall; the index of 
availability is the ease or frequency with which a datum of past experience 
can be produced. Central to our conception is the definition of availability 
as a phenomenon of recall, distintt from association between items; availability 
refers to a property of memory traces, with respect to which they differ. 
We propose that the laws of availability are not laws of associatiof&. The 
relation between these is g fundamental problem that can best be clarified 
if the respective processes are not confused. In a recent investigation of 
“backward association” (1) we provided support for the distingtion in 
question. The widely held view that backward associations are weaker than 
those in the forward direction was, we showed, a consequence of the failure 
to distinguish between a property of associations and the independent process 
of recall, or of attributing to association what belongs to recall. It was 
possible to show that it is erroneous to conclude from the unavailability of 
an associated item to the absence of the association, or to its low strength. 
The present investigation further demonstrates that differential recall is not 
a function of specific inter-item associations. 

The conceptual distinction between association and recall sets before us 
the task of specifying the conditions of availability. It further suggests that 
this may be done most adequately without the introduction of specific 
associative bonds between items, and that the procedure of free recall is best 
suited to the purpose. We will now summarize several conclusions about 
the conditions of availability deriving from this investigation ; shortly we will 
examine the question in the light of other studies. 

a. Frequency is a determinant of availability. This familiar finding must 
now be considered as an effect independent of specific inter-item associations: 
we found that availability increased as a function of frequency, in the 
absence of such associative formations. The relevant evidence from the 
present investigation may be summarized as follows: (a) Recall of items 
increased on successive trials; (b) Long-range retention was a function of 
frequency of prior recall. 

b. Primacy and recency are conditions of short-range free recall. Two 
effects were observed, which must be distinguished and related to,each other: 
serial primacy and recency determined both the probability of recall and order 
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of recall. The items recalled more often were also recalled earlier than others. 
There are thus two correlated indices of availability: probability and latency 
of recall. We call attention to the fact that these have hitherto been 
considered indices of association or “habit-strength.” These effects of primacy 
and recency cannot be derived from inter-item associations. 


3. Availability and Retroactive Interference (RI) 


Because of its special place in the theory of recall, we consider separately 
a third condition of availability—that of interpolation. We obtained sub- 
stantial RI decrements, as measured both by recall and relearning in the 
absence' of specific inter-item associations. These findings raise a new 
question concerning the interpretation of interference phenomena. 

Current theories of interference are, like those of acquisition and recall, 
purely associative. This is evident first in the procedures of studying inter- 
ference effects; the classical paradigms are associative in design (e.g., the 
A-B, A-K paradigm). Second, the theories in question deal exclusively with 
interference effects upon associative bonds. 

The first of the two principal interpretations of interference is the 
competition of response theory stated by McGeoch (13). It asserts that if 
two associations are attached to the same stimulus (A-B and A-K) they 
compete at recall, and that the stronger will block the weaker. This principle 
is not a tenable explanation of the present results. Competition of response 
refers specifically to associative connections between units; these, as we saw, 
were of minor importance in this investigation. Further, the procedure we 
followed did not induce competition between units. Unlike the procedure 
frequently followed in RI experiments, we did not require $ to make a 
choice, at the point of recall, between alternatives that might disturb each 
other; the test of recall referred equally to the interfering and interfered-with 
lists. (For a further discussion of this point see pp. 25-26.) 

The second major mechanism proposed in explanation of RI is the un- 
learning hypothesis of Melton and Irwin (14). It asserts that, in addition 
to competition of response, interpolated learning of associations produces 
an unlearning of preceding associations. Since few associations were formed 
in the present investigation, there could hardly be associative unlearning. 
We have thus demonstrated RI effects when the conditions were not given 
either for competition of responses or for unlearning. Despite the absence of 
these conditions, RI was quite substantial and not unlike the levels frequently 
reported under associative conditions. 

What is the bearing of the present findings on the Interpretation of 
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interference effects? It may be helpful to state first the logical possibilities. 
(a) One may first ask whether the effects of interpolation here reported are 
reducible to associative interference as currently described. (6) One might 
maintain that there are two distinct sources of interference—associative and 
item interference; that the former is valid for the associative conditions on 
which investigation has primarily focussed, and that the latter is relevant 
to conditions that exclude inter-item associations. (c) One must also 
consider the possibility that, generally, interference effects do not act upon 
the associative. bond, or by mgans of the associative bond; that they are 
purely effects on availability of items. If so, the concepts of competition of 
response and of unlearning would become unnecessary tô the interpretation 
of RI effects," 

a. Tn an earlier investigation that reported results similar to ours, Postman 
(16) offered an explanation of the resulting interference in associative terms. 
Employing an RI design with lists of unconnected syllables, and with the 
procedure of free recall, Postman obtained a significant decrement of recall 
for the first (OL) list. He referred the decrement to competition of responses 
and to unlearning. It should be pointed out that Postman did not consider 
the possibility that acquisition under conditions of free recall is not associative. 
The retention decrement was, he proposed, due in part to “competition 
between original and interpolated responses” (16, p. 168). To clarify the 
grounds of this statement, we need to describe the procedure of this experi- 
ment. Following a usual practice, Postman required Ss, at the time of test, 
to recall only the OL items. As evidence for competition of responses, he 
cited the occurrence of intrusions, or of IL items, during the test of recall, 
This inference seems to us questionable. In the absence of more direct evi- 
dence it is erroneous to equate intrusions during recall with response compe- 
tition. Such intrusions may signify rather that Ss erred in assigning the items 
they recalled to their proper list. The procedure of testing contains the im- 
plicit requirement that $ must differentiate between the lists in question. It 
is conceivable, however, that S recalls the OL items but not their list member- 
ships. A similar comment applies to the hypothesis of unlearning that Postman 
also invoked in interpretation of his findings. 'This concept initially had a 
clear sense; it referred to the disruption of an associative connection. In the 
present context, the data tell us only that there was loss of retention. To 


11 Here we may also note that the application of the concepts of unlearning and 
of competition of responses becomes somewhat tenuous when one attempts to explain 
RI effects obtained under A-B, C-D conditions. or when OL and IL are dissimilar 
in content. 
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equate loss of retention with the unlearning of associative bonds is to confuse ~ 
a phenomenon with its explanation; the two are far from synonymous, and 
they may be entirely unrelated. In the light of our findings, it seems neces- 
sary to conclude that the interference in question was not an effect upon 
associative bonds. 

b. The second alternative posits two sources of interference, the relative | 
contributions of which may differ depending upon the conditions of learning. 
A decision concerning this formulation must await further evidence. It should 
be stated, though, that the availability interpretation of interference cannot 
be restricted to the conditions here investigated. To the extent that loss of 
availability is responsible for RI effects, it must also contribute in full 
measure to RI under associative conditions. On the other hand, associative 
interference cannot, for the reasons stated above, account for the effect of 
interpolation upon unassociated items. 

с. It remains to be considered whether interference effects are wholly 
due to loss of item availability. In view of the vast effort that has gone 
into the associative study of RI, it would be premature to draw a definitive 
conclusion on the basis of a single investigation, all the more so since it did 
not directly analyze interference effects in the associative situation. It would 
accordingly be in order to systematically compare RI (and PI) effects under 
associative and free recall conditions. By varying the known determinants 
of interference, such as degree of similarity and amounts of OL and IL 
learning, it should be possible to establish whether the two procedures yield 
parallel functions, and thus to decide whether a loss-of-availability inter- 
pretation of interference accounts completely for interference effects.12 


Returning to the present investigation, we have demonstrated that inter- 
polation reduces availability. The effect is transitory, as is evident in rapid 
relearning. The mode of action of interpolation is at present unkown. The 
effect may be in part that of recency, which was also shown to be an im- 
portant condition of intra-list retention. It would be of value to determine 
whether RI for items is particularly strong when IL immediately follows 
OL. Investigation is also needed of the relation between inter- and intra- 


12 One investigation that we have recently completed (still to be published 
which employed the A-B, A-K design, demonstrated that us obtained eee 
could be wholly accounted for in terms of loss of availability. 

Although an examination of the literature must be reserved for the future, we 
refer the reader to the independent studies of Ceraso (4) and Runquist (19); both 
investigators found no evidence of specific interference. These findings constitute, 
we believe, a significant challenge to an associative interference theory. 
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list interference, and of the proposition that interpolation and long temporal 
intervals between learning and test of recall have a similar relation to avail- 
ability. 

4. Context Localization 


This investigation provided certain preliminary findings concerning context 
localization (Table 3). Given the RI design, the materials belonged (for 
the experimental groups) to one of two contexts, which they were asked 
to identify concurrently with recall. ‘The procedure has been previously 
employed by Barnes and Undefwood (2) ; its rationale follows closely from 
Underwood's (22) concept of differentiation. We fougd that localization 
of context was highly accurate under usual conditions (Group 1), but was 
measugably disturbed with instructions directing the order of recall (Group 
2); yet even in the latter instance assignment to context was predominantly 
accurate. Further investigation is needed of the process of localization, and 
of the misplacement of context. 

'The phenomena of localization have a bearing on the study of RI effects. 
Frequently, investigations of RI require recall of OL alone. Under these 
conditions, the data of recall contain materials from IL. ‘The latter are 
called errors of intrusion, and have been interpreted as evidence of compe- 
tition of responses. This interpretation rests, as we saw, on am inadequate 
analysis. The procedure in question places two requirements upon the § 
—to recall the items requested, and to differentiate between the lists—without 
clearly distinguishing between them. It ignores the possibility that $ may 
produce “wrong” items not because of competition but rather because of 
uncertainty about list membership. The consequence may be to increase 
spuriously the reported levels of RI.'* 

The study of Postman (16), to which we referred in part earlier, further 
illustrates the importance of this distinction. It aimed in the main to trace 
the effects of interpolation on recognition of nonsense syllables. "There were 
two recognition groups, each of which was first tested immediately following 
exposure of OL. The test was multiple-choice, each item from OL being 
shown together with three new syllables. Following the exposure of IL 
there was a second multiple choice recognition test again to select the OL 
item, The second recognition test also consisted of sets of four syllables, 
of which one came from the OL list. For Group 1, two of the items were 
from the first test of recognition, and one syllable was entirely new; for 

13 This procedure may also contribute to RI effects in relearning. On the first 
relearning trial, $ is asked to recall OL items. He may know Фей, but fail to 
recall to which list they belong. 
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Group 2, the latter syllable was replaced by one from IL. RI was sig- 
nificantly higher for Group 2 than for Group 1. Postman concluded that 
the decrement obtained in Group 1 was due mainly to unlearning, while 
that of Group 2 was a consequence also of response competition. 

The procedure and interpretation fail to separate the recognition of an 
item and the recognition of its context. On the final test, the 8s in Group 
2 had to choose one from among four items, each of which they had seen 
previously, and in three different contexts. Since their task was to select 
only the item from OL, they had in effect to discriminate between one context 
and two others. They did less well than Group 1, in part because an 
appreciable proportion of their errors consisted of choices of IL items. We 
conclude that Postman did not test for recognition proper; to do so would 
have required a measure of recognition independent of accuracy of local- 
ization. The Ss of Group 2 might have recognized all items in a given 
set of four, without being able to localize them properly. Under these cir- 
cumstances one cannot accept the inferences about the role of unlearning and 
competition of response in recognition. 

Finally, the function of localization has a fundamental bearing on the 
process of recall. The occurrence of free recall presupposes a reference to 
the context of the materials recalled, and the presence of a connection between 
context and the data of recall. The properties of this connection are at 
present unknown. It is customary to consider it an instance of association, 
and to speak of association with context; this formulation is rather an extra- 
polation of accepted ideas than a product of investigation.4 Further inves- 
tigations of localization are now in progress. 


5. Principles of Availability 


The conceptual and empirical distinction between association and avail- 
ability opens up the possibility for direct investigation of the determinants 
of availability. Earlier we have described the relevant findings derived 


from this investigation. We will now consider the problem in the light 
of related evidence. 


a. The principle of frequency. Frequency is, we saw, a fundamental con- 


24 The context remains essentially unspecified when one describes it as a stimulus 
with which contents are associated. "Therefore, to speak of association with context 
is to do little more than to refer to the free recall process as such. Further, 
associations with context imply the formation of multiple connections to a given 
stimulus, which is a condition of high associative interference. The rapid learning 


obtained under the present conditions (Fi 1 and i i i 
шиш (Figures n 2) provides little evidence for 
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dition of availability. Let us now examine the further conclusion that the 
effect of frequency cannot, at least under the present conditions, be derived 
from associative considerations. 

Many psychologists have held the latter interpretation of frequency, al- 
though conclusive investigation has been lacking. The effect of sheer 
familiarity has been asserted by Robinson (18, p. 118) and also by Thorndike 
(21, p. 63, 351). Recently, however, Deese (7) has proposed a purely 
associative interpretation of the effect of frequency on free recall that con- 
tradicts the conclusion here reached. His principal finding is that word 
lists of higher frequency yield higher recall. Deese questions whether 
“, . , there is any essential relationship between word frequency and free 
recall” (7, p. 23). Instead he proposes to construe the obtained differences in 
free reall in terms of an “interitem associative index," the argument being 
that lists composed of items which are (free) associates of each other will 
tend to yield higher recall scores the greater the number of interitem 
associations: ". . . the tendency for items to elicit one another as free 
associates is accompanied by a proportionate increase in free-recall scores" 
(7, p. 17). 

The interpretation of Deese meets a difficulty when applied to the present 
findings; since associations between syllables were excluded, these cannot 
account for the effects of frequency. It is also conceivable that inter-item 
associations in no way influenced the recall of words. We may understand 
Deese's results by noting that an item belonging to a high associative index 
list was more likely to be recalled at the time of test for the same reason 
that it was more likely to be given as a free associate in the first place. 
Both effects are, we believe, directly traceable to the same underlying factor 
of availability. The attempt to comprehend the nature of free recall in terms 
of specific associations is, from the present point of view, to miss the 
singular importance of free recall as a unique process, one deserving of study 
in its own right. 

The effects of frequency are a function of the specific conditions of 
acquisition. Earlier findings suggest that the more active the procedure of 
acquisition the higher is the subsequent recall (8, 23). Further evidence 
comes from the direct measure of availability by means of free recall. A 
recent investigation of Asch and Ebenholtz (1) demonstrated that free 
recall of paired associates following practice to a criterion is significantly 
higher for “response” terms, which were anticipated during learning, than 
for “stimulus” terms, which were only recited. Further, it was shown that 
recall of recited terms also increased with practice. 
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b. Recency and primary. 'The effects of serial position that we have 
reported confirm previous findings (3, 25), and particularly those of Deese 
and Kaufman (5) and Deese (6). Our contribution has been to demonstrate 
that these serial effects are not a consequence of associative operations. There 
is reason to hold that recency is a condition that heightens availability, that 
it accounts for rate and order of acquisition, and also for relative ease of 
relearning. The effect of primacy may have to be considered separately; 
one must leave open whether primacy and recency in free recall refer to 
the same process. » 

c. Isolation. From the standpoint of the present analysis, isolation, such 
as vor: Restorff studied (24), is a condition of availability. Primacy may, 
under the present conditions, be an instance of isolation. 

d. Interpolation. "The effects of interpolation have been considered earlier. 


'The. present account was not intended to be exhaustive, but rather to 
illustrate that the distinction between availability and association permits 
a more direct analysis of the conditions of availability. 


E. SUMMARY AND CONCLUSIONS 


Central to an associative theory of recall is the proposition that associative 
connections between the data of past experience alone determine the course 
of recall. This proposition implies that acquisition, too, of necessity consists 
of the formation of consecutive associations. 

The object of this investigation was to explore the properties of acquisition 
and recall under conditions that excluded or reduced the formation of specific 
inter-item associations. The task consisted of the mastery of lists of nonsense 
syllables, the order of which was varied on successive trials. Acquisition and 
retention were measured by free recall. 

Under these conditions acquisition (as measured by immediate free re- 
call) was not substantially a function of the order in which items appeared 
during the learning trials. At the same time acquisition occurred with con- 
siderable rapidity. Nor was subsequent retention, which was also high, 
significantly a function of the order of initial experience. We concluded that 
short-term and long-term free recall occurred in the absence of specific inter- 
item associations. 

The following determinants of differential recall were identified. (а) Serial 
primacy and recency. Items from the ends of the learning series occurred 
more frequently in immediate free recall than items from other positions. 
They were also recalled earlier than other items. Serial primacy and recency 
were thus conditions of recall and of order of free recall. (b) Long-term 
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recall was a function of frequency of recall during acquisition. (c) Em- 
ploying an RI design, it was shown that interpolation produced substantial 
recall decrements. Interpolation was thus a negative condition of recall. 

None of the preceding effects can be accounted for,on the basis of specific 
inter-item associations, We proposed an interpretation of these effects in 
terms of availability or of accessibility of an item to recall. Availability refers 
to a condition of the memory trace, which must be distinguished from the 
concept of association, with which it has been confused. On this basis we 
drew the following conclusions: (а) Serial primacy and recency are con- 
ditions of availability. Frequency and order of recall are indices of avail- 
ability, not of association or of habit strength. (5) RI obtained under the 
free recall conditions is a function of decreased availability due to inter- 
polatio&. It cannot be interpreted in terms of current theories of interference, 
which are purely associative. Neither the competition of response hypothesis 
nor that of unlearning can account for the decrements obtained under the 
present conditions. Since impaired availability due to interpolation must also 
play a part in RI investigations employing the associative design, the latter 
findings must be reexamined from the standpoint of the concept of avail- 
ability. The question was raised whether RI phenomena are under all con- 
ditions effects on availability, rather than on the associative bond. Although 
the general validity of this hypothesis is not established, it requires a 
reexamination of interference theories that were designed to fit an exclusively 
associationistic model of acquisition and recall. 

The conceptual and empirical differentiation between availability and 
association permits a systematic analysis of the principles of availability. 
Availability is best studied by the procedures of free recall, uncomplicated 
by the essentially irrelevant introduction of associations. Such investigation 
should also help to clarify the relations between the processes of availability 
and association. 

The procedure of interpolation provided preliminary information con- 
cerning the localization of recalled data in their appropriate contexts. Re- 
called items were predominantly accurately localized, although there were 
instances of incorrect reference. The process of localization may have a 
fundamental relevance to recall in general; the nature of the process awaits 
investigation. 

There are properties of the recall process that cannot be explored except 
by means of free recall. Further investigations of the properties of free 
recall are now in progress. e 
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e 
A. Purpose 


Several writers (3, 5) have reported that schizophrenic Ss overestimate 
auditory durations when comparing the input with an internal standard, one 
clock second. When ascending and descending series of arithmetically 
spaced durations were judged as either more or less than one second; it was 
found that patients identified a shorter duration of input as equivalent to 
their concept than did healthy controls. These findings were interpreted as 
an experimental analogue of the disordered time judgment observed clinically 
within schizophrenic populations (2) reflecting a general disturbance in 
time judgment independent of the experimental context (3). 

'The present study altered one property of the experimental context, the 
step interval, hypothesizing that the previously used arithmetic spacing con- 
tained intrinsic anchors that tended to increase stimulus overestimation 
regardless of the dimension of judgment. Examination of the asymmetrical 
arithmetic step interval reveals an unequal psychophysical distance between 
adjacent stimuli involving greater subjective spacing at the lower end of the 
physical scale. It is possible that the asymmetry of the arithmetic series 
provided additional short anchors (1), resulting in the overestimation of a 
standard unit of time. This hypothesis is consistent with the increased anchor 
vulnerability of schizophrenic Ss using other dimensions (4) and the in- 
creased effectiveness of immediate anchors with time judgment (5). 

This investigation compared the time judgments of schizophrenic and 
healthy Ss using both arithmetic and geometric stimulus intervals, the latter 
presumably involving less psychophysical asymmetry. The judgments of 
actively psychotic and more intact patients were compared by including a 
group of schizophrenics in remission. 


* Received in the Editorial Office on February 26, 1962, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. ° 


1 Supported by U.S.P.H.S. Grant M-1121 and the Hogg Foundation. 
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B. METHOD 
1. Procedure 


An electronic timer activated auditory durations with a reliable and 
accurate range of .01*to 9.99 seconds. An audio-oscillator and headphones 
provided a tone of 725 cps and comfortable amplitude. Ss were presented 
a series of sounds using a modified method of limits procedure with either 
an arithmetic step interval of .1 second, or a geometric step interval of 
10 per cent. § responded to each duration with the report more or less 
indicating a judgment of more or less than 1 second. Each arithmetic and 
geometric test corsisted of ten alternating ascending and descending runs 
starting at 1.0 second. If 8 reported more to the initial 1.0 second stimulus, 
the first run was of a descending nature, whereas if 8 reported Jess, to the 
initial stimulus, the first run ascended. Each ascending run terminated upon 
three consecutive reports of more and each descending run terminated upon 
three consecutive reports of Jess. The ascending and descending runs were 
continuous. 

The percentages of each duration judged less for the ten runs were 
plotted on arithmetic probability paper and a straight line visually fitted. 
The Second Estimation Point (SEP) or duration which S reported more 
and less than one clock second 50 per cent of the time was derived from 
these plots. 


2. Subjects 


Fifty-four schizophrenic Ss between 14-50 years of age, of average in- 
telligence or better, and without brain pathology or sensory deficit were 
studied. Thirty-six Ss were actively psychotic at the time of testing as 
defined by psychiatric appraisal of currently existing symptoms. Eighteen 
Ss were considered in remission as defined psychiatrically in terms of an 
absence of symptoms and the awaiting of discharge. Forty healthy control 
Ss were obtained from a middle class church and apartment development. 


All Ss received both the arithmetic and geometric series alternately with 
order counterbalanced. 


3. Groups 


The patient and control Ss were divided into the following groups: 
Arithmetic followed by geometric series: Schizophrenia-Active, N = 19; 
Schizophrenia-Remission, N=10; Healthy, N = 20. Geometric followed 
POMPA а a Ul М = 17; Schizophrenia-Remission, 
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C. RrsuLTS 


The Mann-Whitney and Wilcoxon tests were used to examine the 
differences between SEP distributions. Since no significant effect of presenta- 
tion order was obtained, all arithmetic and all geometric data for a given 
population were combined. Table 1 summarizes the Median and Q values 
for the arithmetic and geometric SEP measures for each population. Since 
the non-parametric tests used in this report compare distributions, the 


* TABLE 1 
MzpiAN SEP anD О VALUES or THE HEALTHY, SCHIZOPHRENIA-ACTIVE, 
AND SCHIZOPHRENIA-REMISSION GROUPS FOR THE ARI@HMETIC 


AND GEOMETRIC SERIES Є 
4 E Arithmetic Geometric 
N Mdn. Q Mdn. Q 
Healthy 40 .60 22 57 . .20 
Schiz.-Active 36 43 23 .60 23 
Schiz.-Remission 18 1.08 A6 88 37 


Medians are useful only as points of reference. Table 2 summarizes the 
results of relevant Mann-Whitney and Wilcoxon analyses. 


1. Schizophrenia-Active and Healthy 


A significant difference between arithmetic and geometric series SEP 
measures was obtained for the Schizophrenia-Active (P < .001) and Healthy 
(Р < .05) groups indicating that step interval was a relevant factor in 
these time judgments. The Schizophrenia-Active group obtained significantly 
(Р < .05) shorter SEP values with the arithmetic series than did the 
Healthy Ss, while no patient-control difference was obtained with the 
geometric series. The prediction that a more psychophysically symmetrical 
series would attenuate the previously obtained (3, 5) schizophrenia-Control 
SEP difference was verified, and this study replicated the shorter SEP 
for schizophrenic Ss with an arithmetic series. 


2. Schizophrenia-Remission 


This group showed unexplainably longer SEP values under both step 
interval conditions. Schizophrenia-Remission Ss differed from Healthy 
(Р < .01) and Schizophrenia-Active (P < .001) Ss with the arithmetic 
series, and also from Healthy (Р < .01) and Schizophrenia-Active 
(P « 01) with the geometric series. No arithmetic-geometric, difference 
appeared. 


9£ 


TABLE 2 


CowripENCE Levers, MANN-WHITNEY AND WiLCOXON Tests 


Schiz.- Schiz.- Schiz.- Schiz.- 
Healthy Healthy Active Active Remission Remission = 
Arithmetic Geometric Arithmetic Geometric Arithmetic Geometric е 
CN Healthy я 
Arithmetic ТЕ :05 05 E ž 
ә Healthy 05 22. xe 01 o 
Geometric 4 4 g 
9 Schiz.-Active 
Arithmetic 05 — 001 001 E 
Schiz.-Active E = 
Geometric х* 001 T v à 
Schiz.-Remission ` ‘ 
Arithmetic 01 .001 — x* 
= Schiz.-Remission 01 01 xe ГЕ 


Geometric 
* Not Significant 
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D. Discussiox 


These findings emphasize the importance of contextual factors in deter- 
mining judgmental differences between patient and healthy populations. The 
significantly shorter SEP obtained earlier. (3, 5) сап be accounted for 
in terms of a differential effect of step-interval-determined anchors. Healthy 
Ss were influenced by these intra-serial anchors but not as much as the 
actively schizophrenic patients. Excessive vulnerability to anchors represents 
an experimental-psychological analogue of the passivity of the schizophrenic 
patient who is dominated by cofitemporary external inputs. It is likely that 
he is less able to mobilize frames of reference or concepts from his past to 
do battle with immediate background forces. ы 

No gmple explanation js available for the longer SEP values of the 
schizophrenic Ss who were in remission. The possibility that they are com- 
pensating for excessive vulnerability to anchors, or may possess an ."input 
hunger” should be studied further. 

This report demonstrates the danger of generalizing a finding obtained 
within a highly specific experimental context to an entire dimension of 
judgment. 

E. SUMMARY 


The previous finding of greater overestimation of short auditory durations 
by schizophrenic Ss was reexamined by studying the differential effect of an 
arithmetic and а geometric stimulus series on Healthy (N = 40), 
Schizophrenia-Active (N = 36), and Schizophrenia-Remission (М = 18) 
Ss. The following results were obtained: 

1. The Healthy and Schizophrenia-Active Ss demonstrated a difference 
between the two series. Judgments with the arithmetic series acted as if 
they were influenced by short anchors as predicted. 

2. The previously found difference between Healthy and Schizophrenia- 
Active Ss was obtained with the arithmetic interval. The patients behaved 
as if they were more influenced by short anchors. 

3. No difference between Healthy and Schizophrenia-Active Ss was found 
with the geometric series. 

4. The Schizophrenia-Remission Ss mysteriously obtained longer judg- 
ments than the other two groups. 

'These results are discussed in terms of differential anchor vulnerability 
and the need to consider specific contextual factors as the crucial variables 
in the study of psychopathology. ы 
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А. GexgraL Purpose 


Psychological theorists have come, in the past few years, to an examination 
of exploratory behavior in animals and curiosity in men in hopes of dis 
covering in this activity a means of advancing and broadeging their theoret- 
ical understanding. Reports of this behavior, which had previouslf been 
dismissed as sentimental or,anecdotal, have now come to be seen as crucial 
in developing psychological theory so that it might provide a means of 
including all the many complexities of normal human existence. ln this 
effort a great many review articles and exhortatory statements have been 
published, all pointing out the failure of drive-reduction theory to explain 
human behavior, and stating the great advantages to be gained by re- 
interpretation of the very acts which have driven these theorists, in the 
first place, to seek and to inquire. 

There is always place set aside in these reviews for at least a mention 
of Freud's ideas on this topic. Unfortunately, this often turns out to be 
only a bow to the east and a citing of scripture, without a full understanding 
of what Freud had to say and why he was brought to such conclusions, For 
this reason, I feel that at a time when a reordering of psychological knowl- 
edge is occurring and new concepts are being built upon the old, it is very 
important to comprehend fully the contribution Freud made to this problem 
and the context in which it must be understood. 

At the outset it is most important to realize that Freud never addressed 
himself directly to the problem at all. The only way to discover exactly 
what he felt, is to go through his writings and draw together a general and 
comprehensive statement from his many fragmentary allusions. It is not 
surprising that his ideas are to be found in that state, because his theory 
was developed in order to explain the immediate clinical problems, and 
not the more general one of human curiosity. 

Because Freud never specifically attempted to organize his thoughts on 
this particular question, what emerges from his writings is an interesting 
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confrontation of two directly opposed theoretical statements; which reflect 
in essence a certain dualism to be found in much of his work. 'This is the 
universal problem of the biological and the social. While his whole philosophy 
and explication of human activity is based on the vicissitudes of an innate 
drive system, his understanding of the cognitive apparatus of man and its 
functions was specifically stated to be a societal creation; a system created 
and developed solely by the challenges which society presents to the organism. 
For this reason, close study of his work shows that at certain times Freud 
considered the curiosity of man to be due to a biological urge, and at other 
times to be a coping mechanism created to master the problems of life. 

I would like im this paper to describe each of Freud's ideas on the origin 
of human curiosity, and by presenting a number of quotations taken from 
his works illustrate clearly the distinct nature of each concept andthe ex- 
tent to which it contrasts with the other. 


B. THEORIES or CURIOSITY 
1. Biological Drives 


The first of Freud’s ideas on the origin of human curiosity grew out of 
his general conception of drives. Throughout his work the main emphasis 
rested always on somatically based drives which energize behavior. As the 
organism passes through the various pregenital stages, successive patterns 
of activity emerge as the result of maturation of the organs which are the 
sources of the libido. In the anal-sadistic stage of development the energy 
searching for release has, as one of its component aims, an instinct for 
looking which Freud called scoptophilia. This partial instinct is a natural 
occurrence of man’s biological organization when it reaches this level of 
development. Scoptophilia was seen by Freud to be a drive which causes 
the child to develop an intense interest in sexual matters. The child is im- 
pelled to look, search for and explore the sexual organs of his parents, 
playmates, and even the inanimate objects in his environment. A good 
example of this would be to recall the way Freud portrayed little Hans 
(“A Phobia in a Five Year Old Boy”), who was fascinated by his penis 
(his “widdler”), and whose immediate impulse when meeting any person or 
object was to examine it to see if it too had a widdler. 

Sexual curiosity starts, according to this first formulation, by the child 
discovering and taking pleasure in the sensations of his sexual organ. ‘This 
source of pleasure becomes associated with the partial instinct of scoptophilia 
which develops at the age of three to five. Through this association Freud 
extended his biological theory of human activity to include an explanation 
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for what he saw as the child's intense interest in sex. It is also true that 
Freud often used this theoretical exposition as a means of illustrating his 
point that children are sexual creatures (2). 

Freud felt that through this activity children come to investigate the 
world and are able thus to arrive at much abstract knowledge. For example, 
little Hans was able to arrive at the distinction between animate and 
inanimate objects by exploring them to see if they possess a “widdler.” 
Since Freud was not concerned with human curiosity, per se, but rather 
with explaining the set of phenothena with which he was involved (children’s 
sexual questioning), he did not extend his discussion to а detailed analysis 
of adult curiosity. The answer he gave when faced with this question was 
to say simply that a pattern, of enquiry had been set up and can be found as 
a derivative instinct in adulthood. The only other time Freud dealt with 
adult curiosity was when he demonstrated that the obsession for understand- 
ing was due to repression of the looking impulse (4). 

Several direct references to Freud's writings will clearly reveal the 
biological aspect to be found in his work on curiosity. 


Thirst for knowledge seems to be inseparable from sexual curiosity. 
Han's curiosity was particularly directed towards his parents. (5, p. 153) 

The pleasure which a person takes in his own sexual organ may be- 
come associated with scoptophilia . . . in its active and passive forms. 
... So little Hans began to try to get a sight of other people's widdlers; 
his sexual curiosity developed, and at the same time he liked to exhibit 
his own widdler. (5, p. 248) 

At the beginning of its activity the scoptophilic instinct is auto- 
erotic: . . . that object is the subject’s own body. It is only later that 
the instinct comes . . . to exchange this object for the analogous one of 
‘the body of another. (6, p. 72) 

Impulses with a passive aim are connected with the eroto-genic zone 
of the rectal orifice, at this period very important; the impulses of 
scoptophilia (gazing) and curiosity are powerfully active. . . . (8, P- 287) 

Partial Impulses . . . the infantile sexual life . . . shows components 
for looking, showing off, and for cruelty, which manifest themselves | 
somewhat independently of the erotogenous zones. - . . The little child 

. evinces definite pleasure in displaying his body and especially his 
sexual organs. A counterpart to this perverse desire, the curiosity to 
see other persons' genitals, probably appears first in the latter years of 
childhood when the hindrance of the feeling of shame has already 
reached a certain development. Under the influence of seduction, the 
looking perversion may attain great importance for the sexual life of 
the child. . . . Still, from my investigations of the childhood years of 
normal and neurotic patients, I must conclude that the impuls€ for 
looking can appear in the child as a spontaneous sexual manifestation. 
(1, p. 593) 
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The boy is excited and stimulated by his genitals—assumes all living 
things are the same as he 


. . , indeed we know that he investigates inanimate objects with a 
view to discovering something like his member in them. . . . He wants 
to see the same thing in other people, so as to compare it to his 
own, ... The driving force which this male portion of his body will 
generate later at puberty expresses itself in childhood essentially as 
an impulse to inquire into things—as sexual curiosity. (9, p. 246) 

Inquisitiveness . . . from the age of three to five, there appear the 
beginnings of that activity which are ascribed to the impulse for knowl- 
edge and investigation. The desire for knowledge can neither be reck- 
опей among the elementary instinctive components, nor can it be alto- 
gether subsumed under sexuality. Its activity corresponds, on the one 
hand, to a sublimated form of acquisition, and’ on the other hand, che 
energy with which it works comes from the looking impulse. . . . 
The inquisitiveness of children is directed to sexual problems unusually 
early . . . indeed, curiosity may perhaps first be awakened by sexual 
problems. (1, p. 594) - 

The child was under the domination of a component of the sexual 
instinct, scoptophilia (the instinct of looking), as a result of which 
there was a constant recurrence in him of a very intense wish con- 
nected with persons of the female sex who pleased him—the wish, that 
is, to see them naked. (4, p. 300) 

There can be no doubt as to the existence of Han's sexual curiosity ; 
but it roused the spirit of inquiry in him and enabled him to arrive at 
genuine abstract knowledge. (5, p. 153) 

This interest (in his widdler) aroused in him the spirit of inquiry, 
and he thus discovered that the presence or absence of a widdler 
made it possible to differentiate between animate and inanimate ob- 
jects. (5, p. 248) 

2. Social Coping 


A totally different explanation of the origins of human curiosity emerges 
as well from an examination of Freud's writings. While the vicissitudes 
of the instincts are used to explain most of human motivation, the cognitive 
structure of man is not seen as naturally evolving through a process of | 
growth. It is rather an apparatus forced upon man to enable him to cope | 
with the rigors of living in society. "These somewhat alien processes are 
developed primarily as a problem solving mechanism, which is tolerated for 
the pleasures it can ultimately achieve for the individual. In his essay on 
“Wit” Freud shows quite clearly how he believed thought to develop. The р 
child takes great pleasure in saying words—solely to enjoy their rhyme and - 
rhythm. Gradually society deprives the child of this pleasure until only the — 
useful and senseful connection of words is allowed him. These “mental inhi- 
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bitions" are very distasteful to him, and he finds relief in sprees, songs and 
humor at every opportunity. After a scientist makes a speech at a scientific 
convention he searches for relaxation from the strain by reading the funny 
papers. . 

It was within this framework of a system of cognitive processes, which 
had been forced upon the individual, that Freud developed his second 
theory of human curiosity. The problem which had attracted Freud was 
children’s incessant theorizing about the origins and mechanisms of birth. 
Freud felt that the answer to {Ёз lay in the jealousy which each child must 
feel at the birth of a rival. This newcomer presents a gzeat threat to the 
child's privileged position in the family, for it necessitates his sharing the 
affectiog and love of the pgrents. In order to overcome this danger, and to 
prevent the occurrence of another such calamity, the child begins to search 
and to enquire into the causes of this catastrophe. It is this specific problem 
which develops in the child the capacity of curiosity. If his questions had 
been answered early this inquisitiveness would never have developed. The 
threat would have been removed, and the child would have gone on to 
occupy himself with other things. 

This conception, which is in direct contrast to the former, explains 
curiosity as being basically a coping mechanism. In this formulation there 
is no question of curiosity being an instinctive aspect of the personality. 
Here it is merely the reaction of an individual to a threat. 

Once again, we can clearly see this concept develop by turning to Freud's 
writing and examining a number of passages which are directly concerned 
with this topic. 

It is not theoretical but practical interests, which start the work of 
the child’s investigation activity. The menace to the conditions of his 
existence through the actual or expected arrival of a new child, the 
fear of losing the care and love connected with this event, cause the 


child to become thoughtful and sagacious. . . . the first problem with 
which he occupies himself is not the question of the difference between 
sexes, but the riddle: Where do children come from? (1, p. 595) 


Children do not start investigating the difference between sexes—they 
know it exists. 


The child’s desire for knowledge does not awaken spontancously at 
this point at all, as it would if prompted perhaps by an inborn need 
to seek for causes, but arises under the goad of a selfseeking impulse 
which dominates him when he is confronted by the arrival of a new 
child—perchance at the end of the second year. Those children &hose 
own nursery at home does not become divided up in this way are 
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nevertheless able as the result of their own observations to put them- 
selves in the place of others who are in this situation in other homes. 
The loss of the parents’ care and concern... has the eflect of awakening 
the emotions of the child and sharpening its thinking capacities. 
62) C 

ae the stimulus of these feelings and anxieties the child thus 
comes to consider the first of the great problems of life, and asks itself 
the question where children come from. . . . The question itself, like 
all inquiry, is a product of dire necessity. (3, p. 62) 

The second great problem which exercises a child's mind—probably 
at an earlier date—is that of the origin of children, and is usually 
aroused by the unwelcome arrival of a baby brother or sister. This 
is the oldest and most burning question that assails immature human- 

‚... The answers given to children in the nursery wound the 
child's frank and genuine spirit of investigation. (2, p. 40) 9 

I must still say something about sexual curiosity in children. It is 
foo characteristic of childish sexuality and too important for symptom- 
formation of the neuroses to be omitted. Infantile sexual curiosity begins 
very early, sometimes before the third year. It is not connected with the 
difference between the sexes, which is nothing to children, since they— 
boys at least—ascribe the same male genital organ to both sexes . . . . 

The sexual interest of children is primarily directed to the problem 
of birth—the same problem that lies behind the riddle of the Theban 
Sphinx. This curiosity is for the most part aroused by egoistic dread 
of the arrival of another child. The answer which the nursery has 
ready for the child, that the stork brings the babies, meets with incre- 
dulity even in little children much more often than we imagine. The 
feeling of having been deceived by grown-up people, and put off with 
lies contributes greatly to a sense of isolation and to the devel- 
opment of independence. (8, p. 278) 

Hans keeps cudgelling his brains to discover what a father has to do 
with his child, since it is the mother who brings it into the world. 
(5, p. 242) 

We find ourselves obliged to take as our starting point an outburst 
of sexual pleasure and sexual curiosity connected like this one, with the 
birth of the next child. (5, p. 255) 

It is much more important that children should never get the idea 
that one wants to make more of a secret of the facts of sexual life than 
of any other matter not suited to their understanding. To insure this 
it is necessary that from the very beginning everything sexual should 
be treated like everything else . . . . In this way the curiosity of 
children will never become very intense, for at each stage in its 
inquiries it will find the satisfaction it needs. (2, p. 42) 


á C. CoNcLUSION 
Discovering two contrasting explanations for the same phenomena should 


not appear surprising, nor should it be disconcerting, for each concept was 
^ € 
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developed in response to a particular line of reasoning, and the general 
problem of human curiosity was never specifically explored for its own sake 
at all. Each of his concepts had equal importance to Freud in the context 
in which it was developed. What is important is that when we turn to 
Freud for guidance for our own thinking, we understand clearly all that 
he had to say on curiosity, and only then will we be able to evaluate and 
integrate it into our own theorizing. 
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ATTITUDES OF A GROUP OF NURSING STUDENTS TOWARD 
A CLINICAL AFFILIATION IN A PUBLIC HOSPITAL 
FOR THE MENTALLY Ш! 


University of Buffalo 


MirpnED E. FLETCHER 


A. ENTRODUCTION 


Today, over ninety per cent of the schools of nursing in the United States 
provide psychiatric nursing experience in the basic schools of nursing (1, pp. 
81-91). „With the advancement of modern psychiatric practice, the impor- 
tance of positive attitudes toward the nursing care of psychiatric patients is 
recognized by the nursing profession. Educators in the field of psychiatric 
nursing, particularly, are concerned with the development of such attitudes 
by students and their ability to adjust to psychiatric patients in a thera- 
peutically useful manner (1, p. 4). Weiss affirms that *Nursing care involves 
the use of attitudes in giving patients the greatest opportunity to regain 
their health and to learn good health habits (21, p. 3)." 

'The increasing emphasis on attitude therapy makes it apparent that the 
psychiatric nursing program must take into account the importance of the 
attitudes of the student in establishing a satisfactory nursing experience. The 
study of Black (1, pp. 4-17) showed that many groups who are concerned 
with nursing education are becoming increasingly aware that the human rela- 
tions content of the basic curriculum can become a vitalizing part of the 
clinical areas and that there is need for further research in teaching nursing 
students new interpersonal skills and attitudes. 

Some studies point up the significant relationship of the attitude of the 
student and the outcome of the educational experience. Robinson (14, pp. 
1091-92) and Cavaglieri (2, pp. 212-13) identified the phenomena of resist- 
ance to psychiatric nursing in the attitudes of student nurses which appear 
to be reflected in retarding their adjustment to the psychiatric nursing ex- 
perience. Matheney (10, p. 686) identified the phenomenon of resistance 
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to psychiatric nursing and indicated that most of the students did not learn | 
to understand normal behavior during the twelve-week affiliation. 

Other studies explored the resistance to psychiatric nursing in the at- 
titudes of students in anticipation of and before they begin this experience, 
feelings which appear to hinder their adjustment to psychiatric nursing. 
Coggins (3, pp. 1-34) and Wright (22, pp. 1-99) indicated that student 
nurses appear to have feelings of apprehension, fear and anxiety about 
mental illness prior to having experience in this field, and show the need 
for alleviation of such problems. Another study offered some clues on the 
reduction of negative feelings in students toward psychiatric nursing during 
the first five wéeks of the affiliation. Samhammer (15, pp. 1-44) found 
that anxiety producing factors which appear to be present in the attitudes 
of students at the beginning of the psychiatric Affiliation, tend to bé reduced 
as students have increasing contacts with psychiatric nursing, and that - 
there is need for understanding of these emotions by nursing educators. 

Two studies further explored the attitudes of students by testing groups | 
of them at the beginning and at the end of the affiliation. Galloway (4, рр. 
1-68) indicated that the psychiatric experience had little effect in changing 
certain negative attitudes toward mental illness. Johnson (7, pp. 1-69) 
concluded that certain misconceptions and undesirable attitudes toward 
psychiatric nursing were increased, that some were changed to more 
favorable attitudes at the end of service, that negative attitudes. should 
be recognized by nursing educators and that efforts should be made to 
change them constructively. 

These studies just reviewed emphasized the importance of the initial 
attitudes of the student toward psychiatric nursing, and indicated that 
the emotional component of her attitude appears to affect her adjustment 
in the experience. These observations were made under various conditions. 
In this study, the emphasis is on learning what attitudes the affiliated 
students have toward psychiatric nursing. Although other areas may 
be observed, only those attitudes related to (a) preconceptions, (b) expec- 
tations, (c) personal relations, (d) personal feelings, and (e) attitudes and 
activities of patients with whom the student works, are to be studied. 


B. PURPOSE 


During a two-year period, observation of approximately 400 student 
nurses from four different schools of nursing affiliated at the selected 
psychiatric hospital showed a certain pattern of resistance toward psy- 
chiatric “nursing and/or toward the psychiatric affiliation. Socializ 
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discussion periods in the classroom gave opportunities to individual students 
to present problems. Many times their questions and statements as well 
as their attitudes, as indicated by facial expressions, posture, and tone of 
voice, reflected fear of and/or resistance to psychiatrie nursing. The phe- 
nomena of resistance are familiar to instructors in the field (10, pp. 684-87). 
Help with the adjustment of the student to psychiatric nursing, per se, 
is dependent upon an understanding of her attitude, 'The problem, then, 
with which this study deals can be best summarized in terms of it» 
purposes which were to determihe: (a) the attitudes of nursing students 
toward psychiatric nursing; (b) the attitudes of studeng nurses toward 
the psychiatric affiliation; and (c) whether attitudes reveal implicátions 
relative to future program, planning for students during the psychiatric 
nursing experience. 

For this study, attitudes will be defined as “an emotional tendency, 
organized through experience, to react positively or negatively toward a 
psychological object (13, p. 363)." Opinion will mean verbal or written 
expression of an attitude (18, p. 7). 


C. Basic ASSUMPTIONS 


'The study attempts to test the hypothesis that student nurses have at- 
titudes toward psychiatric nursing and are able to reveal them in response 
to an attitude questionnaire. It is based upon the assumptions that: 

1. Students have a knowledge of the preconceptions of society in regard 
to mental institutions, mental illness and mentally ill patients. The in- 
fluence of these preconceptions may affect their opinions. 

2. Students entering this new learning experience, have expectations 
concerning the content, methods of teaching, the hospital wards and the 
nursing activities. The anticipation of what others expect of them and their 
own aspirations may affect their opinions. 

3. Students’ feelings of insecurity during the dependency-independency 
stage of late adolescence may be increased by having to adjust personal 
relations with other people in an unfamiliar setting. This may affect their 
opinions, 

4. Students may have feelings of guilt, and worry over their own 
personality effect on the mentally ill, and these feelings may be increased 
by their own estimate of success in adjustment to psychiatric nursing of 
the mentally ill. Such feelings may affect their opinions. 

5. Student nurses entering the affiliation, may have negative, feelings 
toward mentally ill patients, such as those of fear, rejection and frustration. 
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These feelings may be increased by the attitudes and activities of the 
mentally ill patients with whom they work. Thus, the attitudes and 
activities of these patients may affect the students’ opinions. 


D. Susjscts 


The thirty-five student nurses who participated in the study, were 
regular students enrolled in the basic school of nursing programs of the 
three hospital schools of nursing affiliating with the psychiatric institution. 
The intelligence level of the group members was average. The test results 
on student nurses from one of the hospital schools were not available. The 
students ranged in age from 19 years and 3 months to 22 years and 2 
months They had been in nursing school between 18 and 31 months 
before entering upon their psychiatric affiliation. For some students the 
psychiatric engagement was their first experience away from their home 
school. 

The students had no previous acquaintance with psychiatry other than 
the general psychology offered in the pre-clinical program. The majority of 
the students had never visited a mental hospital. 

"This brief description of the students in relation to maturity, age, intelli- 
gence, year in school, and contact with psychiatry shows the tentative charac- 
teristics of the subjects taking part in the study. It was assumed that the 
age of late adolescence with its stage of dependency, separation from the 
home school and the newness of the theory of psychiatry, all might have 
some effect on the attitudes and adjustment of the student to the psychiatric 
affiliation. 

E. Метнор 

A psychiatric nursing attitude questionnaire was constructed according 
to criteria set up by leading authorities in the field of attitude questionnaire 
construction, illustrated by Remmers and Gage (13, pp. 381-441), 'Thurstone 
and Chave (18, pp. 22-23), Thorpe, Clark and Tiegs (19), Koos (9, рр. 
1-178), and Payne (11, pp. 1-249). Tentative areas of the objects of refer- 
ence of attitudes toward psychiatric nursing and toward the psychiatric 
affiliation are illustrated in the work of Robinson (14, pp. 1091-92), Kalkman 
(8, рр. 7, 8; pp. 221-49), Coggins (3, рр. 1-34), Galloway (4, рр. 1-68), 
Wright (22, pp. 1-99), Johnson (7, pp. 1-69), Samhammer (15, pp. 1-44), 
Steele and Manfreda (17, pp. 20-21), Schwartz and Shockley (16, pP- 
21-71), Zilboorg (23, pp. 3-371), Peplau (12, p. 326), and Wall (20, р. 
401). "The objectives of the attitude questionnaire were formulated from the 
data of these references. 
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"The first form was given to eighteen student nurses during the latter part 
of their twelve-week psychiatric service to obtain suggestions as to the 
clarity of the items. A revised form was constructed by rewording some 
questions and by replacing some deleted items with more appropriate ques- 
tions The entire questionnaire used in the investigation consisted. of 100 
questions, divided into five areas relating to the attitude objects. 

1. Preconceptions 
a. The mental institution 
b. Commitment of the ра 
с. Condition of mental illness 
d. Associates’ opinions about mental illness * 
e. The public's opinions about mental illness 
ef. Association with the recovered mentally ill 
2. Expectations 

a. Acquaintance with the practice field 

b. Status of psychiatric nursing 

c. Status of the mentally ill and his care 

d. Convulsive treatment 

e. Abnormality of psychotic behavior 

f. Acquaintance with the concepts of psychiatry 
. Personal Relations 

a. Interaction with environmental factors 

b. Dependency-independency 

c. Exercise of social standards 

d. Freedom from anti-social tendencies 

е. 

f 

E 


v 


. Relationship with family 
. Exercise of social skills with normal people 
. Nursing personnel relationship 


4. Personal Feelings 
a. Reaction between self and the mentally ill 
b. Reaction between self and therapeutic treatment 
c. Reaction between self and psychiatric nursing 
d. Nervousness я 
e. Personal attire effect on the mentally ill 
f. Reaction to self-excusing : 
5. Attitudes and Activities of Psychotic Patients 
a. The freedom of the unaccompanied patient 
b. Frustration by psychotic behavior 
c. Fear of patient 
d. Reason for abnormal behavior oS. 
e. Climate of student-patient communication 


2 "x e 
Each component was composed of twenty questions yielding evidences of 
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the presence or absence of an opinion of its kind. The hundred, (100) 
questions were designed to give positive, negative, and “I don't know" 
responses. The "Yes" "No," and "?" answer columns were considered 
adequate even though it was recognized that the “I don't know" was likely 
to be used as a blanket answer—an unwillingness to respond. 

"This revised questionnaire was taken by thirty-five student nurses from 
three hospital schools of nursing in Western New York, who had completed 
a twelve-week psychiatric affiliation in a large mental hospital during 
April 1, 1957 to June 22, 1957. It was adtninistered in the following way: 

1. Part 1, Preconceptions, was given in individual conferences with 
* each subject, during the first few days of their affiliation, and, again 
during the final week of affiliation, The responses to Part 1 were 
oral. 2 ү 
2. Part II, Expectations, Part III, Personal Relations, Part IV, Per- 
sonal Feelings, and Part V, Attitudes and Activities of Patients, were 
given to all of the subjects in a group setting during the sixth weck 
of the affiliation, and again, during the twelfth week at the termi- 
nation of the affiliation. Responses to Parts II, III, IV, and V were 
written. 
The results of the two administrations of all five parts of the attitude ques- 
tionnaire were compared to ascertain what attitudes were present at the 
beginning, during the mid-term, and at the end of the affiliation. 

Care was exercised in the administration of the questionnaire to secure 
thoughtful consideration of the test items and intellectually honest reactions 
to them. The students were told of the value of such schedules and their 
participation was encouraged. Also they were assured that the data were not 
related to school grades, that it was not a test which one could pass or fail, 
that their personal opinions were the best answers. Furthermore, a more 
favorable attitude toward the project was also sought by allowing the subjects 
to indicate the statements about which they were uncertain—the directions | 
calling for a choice of one of three responses: “Yes,” "No," and “?.” АШ 
thirty-five students participated in the study. 

F. RESULTS ў 

Each of the 100 statements of the questionnaire was considered to be either 
positive or negative in accordance with the writer's judgment of the probable in- 
terpretation given to it by the subjects and in accordance with the writer's con- 
ception of current psychiatric nursing knowledge or estimate of the consensus 
authorities? Responses that indicated freedom from unfounded beliefs, hopefu 


—————— — 
2 Personal interview with Eleanor A. Jacobs, Ph.D., Inst i 
Consultant in Clinical Psychology, Dad of Buffalo, Buffalo, New VoM 
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expectations, healthy social relations, belief in self, and a wholesome respect 
for the mentally ill patients were considered favorable, positive ones. Responses 
that indicated biases, unhealthy outlook, unwholesome social behavior, inse- 
curity, and a rejecting or authoritarian reaction to the mentally ill patients 
were considered unfavorable, negative ones, Responses of "I don't know" 
were scored negative responses because the direction of these responses indicated 
some reason for blocking, having difficulty in relating to the situation, or 
an inability to take a positive stand? 

"The 100 questions checked by the 35 subjects were converted into numerical 
scores. The favorable response was assigned the positive value of --1, and 
the unfavorable response was assigned the negative value of —1. ‘The+scores 
were tabulated in the manner of a teacher-made test, and graded in accordance 
with a“teacher-made key. The numerical values were designated in an ar- 
bitrary fashion and then verified objectively. 

The score for the total group was determined by finding the average 
numerical values on the entire set of questions. The allotment of a definite 
value to cach response made it possible to re-test the same group with the 
same set of questions to note any change or shifts in the expressed attitudes 
of the subjects. 

The scores of the total group on the initial test ranged from 51 to 81, while 
on the post-test they ranged from 54 to 87. A Pearson correlation between 
the two sets of scores, ungrouped data in a double entry table, yielded an r, 
of .658, which is significant according to the standard error of r, when the 
population r is assumed to be zero. Since the r of .658 is 3.87 times this 
standard error, it can be assumed that the correlation is significant (6, pp. 180- 
81). Fisher’s ғ Formula, used in the case of small samples, gave a ¢ ratio 
of 4.87. Since this ¢ ratio of r is 2.732 times the required ¢’s, the hypothesis 
that the population correlation is zero can be rejected, and r is eme 
(6, pp. 219-20, 539). Table 1 summarizes the measures of reliability just 
described. » 

In addition to the statistical analysis of the score results as interpreted in 
"Table 1, the mean scores of grouped data on each of the five component parts 
were computed to determine changes or shifts in attitudes as expressed by 
differences between the first and final tests. "The mean score, the standard 
deviation, and the differences in the means on each of the five parts of the 
questionnaire are illustrated in Table 2. 


To determine whether the difference in the means of the two sets of scores 
e 


3 Ibid. 


e . 
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TABLE 1 
COEFFICIENT OF CORRELATION ; UNGROUPED DATA; AND OTHER STATISTICS OF 
Two Sets or Scores or THirTy-Five NURSING STUDENTS ON A Psy- 
CHIATRIC NURSING ATTITUDE QUESTIONNAIRE ADMINISTERED 
Two Times DURING AFFILIATION 


Statistic Initial test Post-test 
N 35 35 
M 72 76 
с —1.97 —242 
r .658 
or " A7 

tof r 4.87 

: TABLE 2 


CHANGES IN AVERAGE Scores ON Five PARTS OF ATTITUDE QUESTIONNAIRE: 
Groupen Dara: InrriaL Test AND Posr-TEsT, BY THIRTY-FIVE Nurstc 
STUDENTS DURING TWELVE-WEEK PSYCHIATRIC AFFILIATION 


Initial test Post-test Difference 
Areas Means SD Means SD Means 

Part I 20.5 1.62 23.6 05 3.1 
Part II 25.5 2.92 274 1.84 1.9 
Part ПІ 26.4 3.48 24.4 7.6 2.0 
Part IV 27.0 2.6 27.2 7.34 2 
Part V 24.0 4.7 25.2 2.2 1.2 
Sums 2,445 2,569 

Means 70.5 744 3.9 
SD 44 3.9 


in Table 2 was significant the ? test of significance between uncorrelated means 
was applied by use of Formula 29 and Formula 24A (5, p. 198). These 
results appear in Table 3. The differences between the two means in the 
areas of Personal Relations, Personal Feelings and Attitudes and Activities 
of Patients show the £ value is at the one per cent level so that the hypothesis 
of chance can be rejected, for a real difference does exist. In the area of Pre- 
conceptions the difference is at the five per cent level, while for Expectations 
the z score difference is at the 10 per cent level. The 2 test of significance between 
the two mean scores of the two tests, as a whole, shows a significant difference 
in the attitude changes of the subjects during the twelve-week affiliation. 


G. Discussion 


This shift in attitude raises questions: (а) Were the attitudes changes 
increased favorable attitudes or decreased favorable attitudes? (b) What 
statements rated and/or effected the greatest attitude changes in the areas 
E Personal Relations, Personal Feelings, and Attitudes and Activities of 

atients? 


€—— 
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TABLE 3 
1 Tests or SIGNIFICANCE FOR THE FIVE COMPONENT PARTS OF THE ATTITUDE 
QUESTIONNAIRE, INITIAL Test AND Post-Test, BY Tuirty-Five NURSING 
STUDENTS During PSYCHIATRIC AFFILIATION 


Level 
Difer- of 
ence sig- 
Initial test Post-test in t nifi- 
Areas Mean SD Mean SD Means score cance 
Part I 
(Preconceptions) 20.5 1.62 23.6 .05 3.1 1.93 .05 
Part П ы 
(Expectations) 25.5 2.92 274 1.84 1.9 1.87 0 
Part III - " 
(Personal rela- 
tions) 26.4 3.48 24.4 7.6 2.0 4.18 01 
Раћ IV * 
(Personal feel- 
ings) 27.0 2.6 27.2 7.34 2 38.9 01 
Part V 
(Attitudes and 
activities of 
patients) 24.0 4.7 25.2 2.2 1.2 4.31 01 


In the area of Personal Relations, the smaller spread of ratings around 
the mean on the post-test signifies a decrease in the number of favorable re- 
sponses. Since this component of the attitude questionnaire discloses whether 
or not the subjects’ feelings of insecurity during the dependency-independency 
stage of late adolescence are increased by having to adjust personal relations 
with other people in an unfamiliar setting, it is possible that the ratings reflect 
these differences. The per cent of students showing the greatest change to 
unfavorable responses on the post-test are centered about the statements that 
(a) the subject does not find relief from anxiety by talking over problems with 
parents, (b) the subject does not feel at ease while working with the nursing 
personnel on the services. 

In the area of Personal Feelings the ż score of 38.9 shows а very real 
difference, With the mean score on the post-test only slightly higher than 
that on the initial test, the concentration of ratings around the mean signifies 
an increase in the number of favorable responses. Since this component dis- 
closes whether or not the subjects have feelings of guilt and worry over their 
own personality effects on the mentally ill and whether or not these feelings 
are increased by their own estimate of success in adjustment to psychiatric 
nursing, it is possible that concentrated mean ratings reflect these changes. The 
per cent of students which effected the greatest change to favorable responses 
on the post-test, are centered about the statements that: (a) the subject does 


pw 
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not worry over shock treatments the patients 
to adjust to many changes in the nursing i ; 
(e) the subject does not have trouble sleeping at i ients are 


making nose; and (4) the subject gains satisfaction in the care of the 
psychotic patient. 


In the area of Attitudes and Activities of Patients, the ¢ score between the 
initial and post-tests is significant, The higher mean on the post-test denotes 
a change by an increase in the number of favorable responses. Since this com- 
ponent discloses whether or not the subjects have negative attitudes toward 
the mentally ill patients, such as, feelings of fear, rejection, or frustration, 
and whether or aot these feelings may be increased by the attitudes and activ- 
ities of the mentally ill patients with whom the subjects work, it is possible 
that the ratings reflect these differences. Tho per cent of students which 
effected the greatest changes toward favorable responses on the post-test in 
this area, were centered about the statements that: (a) the subject would 
not cross the street when alone and secing a patient on ground parole; 
(b) the subject is not afraid when alone and seeing a patient walking freely 
about the hospital grounds; (c) the subject would not agree with a patient 
that he is a sinful person, when he complains very bitterly about his guilt; 
(4) the subject is able to manage the situation, when a patient accidentally 
upsets the work area several times; (е) the subject does not feel that some 
patients who act in an unconventional manner are being "mean and nasty"; 
(f) the subject is not entertained by the entertaining conversation and overly 
friendly attention of an attractive, young male patient; and (9) the subject 
feels that the physical environment of the clinical service provides support to 
the student-patient communication. The evidence in this area of Attitudes 
and Activities of Patients indicate a pronounced change to favorable attitudes 
at the end of the affiliation. 

In answer to the question, (a) were the attitudes changes increased favorable 
attitudes or decreased favorable attitudes, the data show that in all areas, 
except Personal Relations, there was an increase in favorable attitudes, at 
the end of the twelve-week affiliation. The answer to question (5) what 
statements rated and/or effected the greatest attitude changes in the areas 
of Personal Relations, Personal Feelings, and Attitudes and Activities of 
Patients, is demonstrated in the above discussion and will be indicated 
throughout the text. The greatest favorable changes appear to be a strength- 
ening of healthy attitudes in the areas of Personal Feelings and Attitudes 
and Activities of Patients. The greatest unfavorable changes imply un- 
healthy attitudes at the outset or a weakening of desirable attitudes in the 


area of Personal Relations. In the light of these data, the change suggested 
for future curriculum planning is earlier recognition of the strengths 
weaknesses of attitudes of nursing students toward psychiatric nursing and 
toward the psychiatric affiliation. E 

In addition to the statistical analysis, an examination was made of the 
responses to cach statement of the initial test and the re-test to find the per 
cent of favorable and unfavorable replies by the subjects. In interpretations, 
attention is drawn to the unfavorable responses because they indicate the 
negative attitudes student nurses have toward psychiatric nursing and toward 
the psychiatric affiliation. A third purpose of this study was to determine 
whether attitudes of students reveal implications relative"to future program 
planning for the student during the psychiatric affiliation. Consequently, the 
following interpretations tere made of the unfavorable responses to the 


attitude questionnaire, 


© 


È 


1. Preconceptions 

Responses to Preconceptions indicate that student nurses arrive at the psy- 
chiatric affiliation with a number of inaccurate preconceived beliefs, i.e., the 
use of padded cells to restrict very disturbed mentally ill patients, the fatal 
prognosis of mental illness, that abnormal behavior is foreign to normal 
behavior, that association with the mentally ill may cause mental illness, that 
the mental institution does not aid the individual patient, that psychotics should 
be hospitalized to restrict behavior for the sake of society but not for treatment 
of an illness. At the end of the affiliation these unfavorable responses were 
retained by only a small per cent of the students. 

The highest per cent (714+) of unfavorable preconceptions centered about 
the statements: (a) the psychotic patient should be hospitalized for the sake 
of the safety of society; (b) the mental institution should have padded cells 
for the very bad patients; (c) current literature, T.V., and newspaper stems 
high-lighting episodes of insanity tend to make people fear the psychotic pa- 
tient; and (4) people of the community would not house or rent rooms in 
their homes to a former psychotic patient. 

"The low distribution ratings around the mean of Preconceptions, in Table 3 
suggests that (a) preconceptions dominate the unfavorable attitudes of nursing 
students toward psychiatric nursing; (b) preconceptions reflect the negative 
attitudes of society, and/or the people with whom the students live and work, 
before entering the psychiatric affiliation. 


2. Expectations 


"The greatest changes to favorable responses on the post-test in Expectations 
Were centered about the statements: (a) certain patients are not wrongfully 
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institutionalized ; (^) student sometimes finds she “has nothing to do" on the 
service; and (с) the special terminology used in psychiatry is not confusing. 

The significant difference between the two means (Table 3) shows changes 
to favorable attitudes. "This component discloses whether or not the subjects 
have favorable, appropriate, expectations with respect to the clinical practice 
service, the nurse leaders, the appearance of the mentally ill and their treat- 
ment and care, the role of the psychiatric nurse and the role of the student in 
psychiatric nursing, the psychiatric theory and instruction, The mean scores 
reflect the favorable responses in this area. ә 

The highest per cent of unfavorable responses were centered about the 
statements: (a) thé work is not explained sufficiently well; (^) the nurse in 
charge really does not like student nurses; (c) the work done by patients 
really should be done by employees, and; and (4) Close contact with ps}chotic 
behavior is apt to change normal into abnormal behavior. 

These data suggest that: (a) attitudes do change favorably during the 
twelve weeks; and (b) certain, specific, unfavorable attitudes are retained 
during the affiliation. 

3. Personal Relations 


In Personal Relations, the greatest unfavorable changes on the post-test were 
centered about the statements that: (@) the subject does not find relief from 
anxiety by talking over problems with her parents; (4) parents are unneces- 
sarily concerned over the subject; (c) the subject does not feel at ease while 
working with the nursing personnel on the services; and (d) if some changes 
were made in the activities and atmosphere of the nurses’ home and hospital, 
the subject would have had a happier experience here. Although the per 
cent of unfavorable ratings to these items is below the average response of 
the total group, attention is called to them since they seem to indicate feelings 
of insecurity and lack of social understanding. 

The data in this category as indicated by per cent ratings suggest that: 
(a) attitudes in the area of personal relations do change to unfavorable ones 
during the twelve-week affiliation; and (5) unfavorable attitudes which are 
increased at the end of the twelve-week period indicate feelings of insecurity - 
and lack of social understanding. t 


4. Personal Feelings | 

In Personal Feelings, the highest per cent of unfavorable responses on у 
the initial test which were increased on the post-test, were centered about the 
statements that the subject: (a) felt shy, timid in the presence of the - 
psychotic patient; (b) felt troubled over disliking a psychotic patient; (c) — 
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had difficulty in covering up feelings of dislike for a certain patient; (4) 
worried a long time over an embarrassing incident that occurred on the 
ward; and (¢) found excuse easily for failure to complete an assignment of 
class work or nursing service. ^ 

Data presented in Table 3 together with the per cent ratings in this area 
suggest that: (a) attitudes of personal feelings do change to favorable ones 
during the twelve-week affiliation; and (5) unfavorable attitudes which 
increased at the end of the twelve-week period indicate psychological in- 
security and feelings of inadequacy toward psychiatric nursing. 

5. Attitudes and Activities of Patients * 


The highest per cent of unfavorable responses on the initial and post-tests, 
centered" about the statements that the subject: (a) is unable to continue a 
conversation with a patient who is not responding; (5) wanted to scold 
a patient who repeatedly soiled himself; (c) was afraid of the overactive 
patient; (d) was afraid of physical injury from the assaultive patient; (е) 
developed fear in anticipation of an attack, not physical injury; (f) felt im- 
patient with elderly patients who demanded that certain things be done 
their way; and (g) rejected the patient who took a great deal of reassurance 
yet appeared dissatisfied with it. 

Data presented in Table 3 plus the per cent ratings in this area suggest 
that: (а) favorable attitudes in the area of Attitudes and Activities of 
Patients do increase during the twelve-week period; and (5) the unfavorable 
attitudes which were retained to a large extent at the end of the twelve- 
week affiliation, indicate fear of and frustration by the psychotic behavior of 
the mentally ill patients. 


H. SUMMARY 


The purpose of the thesis was to determine: (a) the expressed attitudes of 
thirty-five student nurses toward psychiatric nursing and toward the psy- 
chiatric affiliation; and (Б) the revealed implications of these attitudes in 
improving future program planning for students during the psychiatric 
nursing period. 

A psychiatric nursing attitude questionnaire of 100 statements was con- 
structed to gauge the opinions of students in the areas of: (a) preconceptions ; 
(5) expectations ; (c) personal relations; (d) personal feelings; and (e) the 
attitudes and activities of patients with whom the student works. The 
questionnaire was administered in the following way: (a) Part L, Precon- 
Ceptions, was given in individual oral conferences with each subject, during 


б . 
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the first few days of their affiliation and again during the final week of 
service; and (6) Part 11, Expectations, Part 111, Personal Relations, Part 
IV, Personal Feelings, and Part V, Attitudes and Activities of Patients, 
were given to all of the subjects as a written response in a group setting 
during the sixth week of affiliation, and again, during the twelfth week at 
the termination of the affiliation. 

A statistical analysis was made of the responses of the total group of 
thirty-five subjects to the initial test and the post-test. A Pearson correlation, 
or r, was computed between the two sets» of scores, ungrouped data, in a 
double entry table. The scores of the total group on the initial test ranged 
from 54 to 81. The scores of the total group on the post-test ranged from 54 
to 87. The coefficient, or r, was .658. The obtained standard error or r 
was .17. ы ? 

The ¢ test of a difference between means, when the means are uncor- 
related, was applied to mean scores on the five parts of the attitude question- 
naire initial and post-tests to determine whether the difference in the means 
of the two tests was significant or whether it was probably due to chance. 
The z test revealed that the mean difference was statistically significant 
at the one per cent level in the areas of Personal Relations, Personal Feelings, 
and, Attitudes and Activities of Patients while in the areas of Preconceptions 
and Expectations it was at the five per cent and 10 per cent level, respectively. 
The mean scores were computed to determine changes or shifts in attitudes 
as expressed by differences in the first and final tests. 

Further analysis of results was made by studying the per cent of fre- 
quency of various responses on each of the five parts in the questionnaire 
on the initial and post-tests. Thus the favorable and unfavorable attitudes 
and changes in attitudes toward the specific objects of the questionnaire 
were determined. 

‘These data revealed that at the end of the affiliation there was an increase 
in favorable attitudes in all areas, except Personal Relations, in which 
there was an increase in unfavorable attitudes. Preconceptions, however, 
dominated the unfavorable attitudes in all other areas. 


І. Conc.usions 
н Although no definite generalizations can be made in relation to the at- 
titudes held by student nurses coming for psychiatric affiliation from schools 
of nursing in general, the findings of this study indicate: 
1, Students arrive at the affiliation with dominant preconceptions toward 


the menjally ill patients, mental illness, and the treatment of mentally ill 
patients, 


g 
ё 
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2. Preconceptions are developed from the opinions of classmates, who have 


| had the psychiatric nursing experience, the beliefs of parents, friends, 


| neighbors, and the community in general. 


3. Students have preconceptions toward mentally • 1 patients, mental 
iliness, and the treatment of the mentally ill patients, at the end of the 
affiliation, which indicate lack of knowledge, or resistance to knowledge of 
the cause, symptoms, prognosis, and treatment of mental illness. 

4. Preconceptions predominate the unfavorable attitudes of students to- 
ward psychiatric nursing and t8ward the psychiatric affiliation. 

5. Some students have inappropriate expectations concerning the work 
Of the clinical practice service, the nurse leaders, the appearance of the 
mentally ill patients, the role of the psychiatric nurse, and the role of the 
student in psychiatric nursing. 

6. Inappropriate expectations of students seem to be related to lack of 
experience, lack of pre-psychiatric affiliation orientation, and feelings of 
insecurity. 

7. Some students who have negative attitudes in personal relations with 
normal people find these unfavorable responses increased at the end of the 
affiliation, which seems to indicate deep feelings of insecurity and lack of 
Social understanding. 

8. The initial negative attitudes of some students in the area of personal 
feelings changed markedly to favorable attitudes at the end of the affiliation. 

9. Some students have negative attitudes of fear and frustration by the 
Psychotic behavior of certain patients, in certain situations. 

10. While the attitudes of student nurses toward psychiatric nursing and 
toward the psychiatric affiliation may be determined by an attitude question- 
naire, at the end of the experience more than 10 per cent of the 35 students 
gave unfavorable responses to 78 of the statements. 

implications of this study of a selected group of nursing students in 
program planning for the psychiatric affiliation are that: 

1. All students be given a questionnaire prior to and at the end of the 
affiliation to determine their attitudes toward psychiatric nursing and toward 
the psychiatric affiliation. 

2. The curriculum be so planned and administered, and the student 
Nurses be so guided throughout the basic program, as to assist them in chang- 
ing unwholesome initial attitudes into desirable, healthy attitudes toward 
the psychiatric nursing experience. 

_ 3. Pre-affiliation orientation to the psychiatric program by the home 


А school be given to all students participating in the affiliation. 


, . 


vae. а 
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4. Pre-psychiatric preparation by educational courses such as psychology, 
sociology, neurology, nursing of children, all related to the basic theory 
of psychiatry be given to all students participating in the affiliation. 

5. Negative attitudes of students nurses toward psychiatric nursing and 
toward the psychiatric affiliation be recognized early by the faculty and 
efforts made to correct and/or modify them constructively. 

6. More joint planning be carried on between the home schools and the 
school of psychiatric nursing to help identify and meet negative attitudes 
before students have the psychiatric affiliation and to devise ways of helping 
them build and maintain healthy, desirable attitudes toward patients through- 
out the psychiatric nursing experience. 


x 
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À NOTE ON THE VALIDITY OF THE BERNBERG 
HUMAN RELATIONS INVENTORY* 


Department of Psychology, Utah State University 
. 


Davip S. GORFEIN AND Larry M. ANDERSON 


A. , INTRODUCTION 


Bernberg (3) reports a technique (The Human Relations Inventory, 
HRI), that is purported to measure social conformity. His instrument based 
on the "direction of perception technique” of attitude measurement (2) and 
the Alfport J-curve hypothesis succeeded, in validation studies, in distin- 
guishing between normals and known deviant populations (delinquents and 
criminals), 

If the HRI does measure social conformity, might it not also distin- 
guish between individual susceptibility to yield to a majority influence situ- 
ations, similar to that reported by Asch (1) and in attitude change studies 
similar to that of Zimbardo (5). 

B. PROCEDURE 


The present investigators, as a portion of an over-all research program con- 
cerned with conformity behavior, had the opportunity to administer the 
HRI to their Ss. 

Study A was an attitude change study similar to that reported by Zimbardo 
(5). Eighty male undergraduates, registered in Introductory Psychology at 
Utah State University participated as volunteers. Ss served in groups of 
six (6) individuals. Their task was to rate a case history of a Juvenile 
Delinquent (5). Following the collection of their ratings one of the 
experimenters pretended to tally the Ss’ opinion of the history and the 
“tally” was then returned to each S (“so as to keep everything together 
for purposes of IBM scoring” the Ss were told to give them a rational 
reason for the return of the tally). Each "tally" was falsified so that each 
S would see himself as a minority of one in holding a particular opinion as 
Most Acceptable. Following an interpolated activity Ss were asked under a 
pretense to re-rate the case history. Conformity was measured as the 


* Received in the Editorial Office on March 19, 1962, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. Ж 

is I wish to thank Dr. Raymond Bernberg and Psychometric Affiliates for per- 
mission to use the HRI in this research. 
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amount of change in the opinion an 5 marked Most Acceptable from the first 
to the second measurement. 

Study B was a replication of the experiment reported by Asch (1) in which 
a stooge group gave falsified judgments of the equal line in what appeared to 
the 5 to be a task in visual discrimination. The critical Ss verbal judgment 
was preceded in every case by the report of three girls who served as stooges 
for the experimenters? 

‘Twenty-one female volunteers from Introductory Psychology classes at 
Utah State University served as Ss for this Study. 


C. RrsuLTS 


An independent item analysis of the Bernberg HRI led to the elimination 
of five items (Nos. 1, 3, 6, 11, 15) of the HIRI as failing to meet Bernberz's 
criterion of “J” distribution for our population. Scores therefore are based 
on the 32 scored items. The lower the individual score the greater the con- 
formity indicated, according to Bernberg. 

TABLE 1 


RELATIONSHIP BETWEEN THE Human RELATIONS INVENTORY 
AND Atrirupe Снахсе (STUDY A) 


Direction of change 


In direction change Mean 
of message No change “boomerang” change 
bel - i 
ow median 16 27 1 60 
HRI score 
Above median 12 19 5 M 


MEME — —3 

For Study A the HRI fails to distinguish between individuals who are 
influenced in the attitude change. There is a trend for Ss, who react to the 
communication by changing their opinion in the opposite direction, to score 
above the median of this group (in the non-conformist direction) on the HRI. 
р In examining the relationship between HRI scores and susceptibility to 
influence in the replication of the Asch study we do find significant predictive 
value for the HRI (see Table 2). "There is a significant difference between 
low and high Ss on the Human Relations Inventory in whether they yield 
at all and in the mean number of trials in which yielding occurred. 

A correlation coefficient between the HRI and the Marlowe-Crowne Social 


2 The authors are indebted to Alleda Clark and Gary Whi 

h ho served as ex- 
perimentefs in the Asch study and to Alma Carlisl i ни y 
tiently performed an item analysis of the жыгаш Red ghe НЕГ end pi 
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Desirability scale was insignificant (—.03) for 52 Introductory Psychology 


students. 


TABLE 2 
Rrrari0NSMIP Between Tut HUMAN Retarions "xvrxTORY 
AND YirLDiNG TO Grour lwrLUENCE (торт B) 4 


Number who yield Number whofall — Mean trials 
1 or more times to vield yielded 


At and 
below median ». 4 3.55 
HRI score 
Above median 2 $ 


х2 = 4.07, 1df, ^ «.05; Fy, 18 = 5.94 p « 05. 


ы *D. DiscussioN 


Results of our study leave the question of the validity of the Human 
Relations Inventory still unanswered. There seems to be some evidence 
for the predictive value of the instrument in the Asch-type study, but failure 
to get similar support in the attitude change study with the much larger 
sample leaves the issue in doubt. 

It had been intuitively assumed by the experimenters that there would 
be a high social desirability component in the HRI since the instrument 
is supposed to measure conformity. This hypothesis was not confirmed for 
our population. 

Finally we may note that for the population in our sample five of the 
original Bernberg items washed out in item analysis. Researchers using 
the HRI would do well to perform an item analysis before undertaking 
use of the instrument as a conformity measure. 


E. SuMMARY 


As part of a research program in conformity behavior the Bernberg Human 
Relations Inventory was administered to students being tested in conformity 
situations. "The HRI which attempts to measure conformity employing a 
Paper-and-pencil test receives partial support in terms of behavioral data. A 
measure of Social Desirability fails to correlate significantly with the HRI. 
In general our results suggest that in further research the instrument may be 
of value. 
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A STIMULUS-BRAIN FEEDBACK SYSTEM FOR EVALUATION 
OF ALERTNESS* 


Veterans Administration Hospital, Bedford, Massachusetts 


Tuomas MULHOLLAND AND SyiviA RUNNALS 


A. INTRODUCTION 


Stimulus-brain response feedback loops are familiar (2, 4, 11, 13, 14). 
These loops have included a stimulus which was triggered at some .pre- 
determined time or phase of the brain rhythm or they have generated stimulus 
frequencies which caused regenerative feedback, e.g., “photic driving" of the 
brain rhythm. : 

Feedback loops based on suppression of the brain rhythm by stimulation 
are much less familiar. One such loop used to generate a series of alerting 
responses to visual and auditory stimuli has been described (8). "That system 
utilized the suppression or “blocking” of the alpha rhythm (8-13 c.p.s.) in 
response to a stimulus! 

The alpha rhythm is the prominent brain rhythm for a relaxed (not 
sleeping) human. With a sudden change of visual stimulation especially, 
synchronous alpha is suppressed or supplanted by faster, dysynchronized 
rhythms, i.e., an alerting response occurs. A feedback loop is created when the 
stimulus, which causes alerting, is automatically produced whenever alpha 
occurs; when alpha is then suppressed (or supplanted by faster rhythms) the 
stimulus is automatically removed ; when alpha reoccurs the stimulus reoccurs, 
etc. Under these conditions a series of alerting responses is generated. This 
Paper concerns the temporal variation of such series of alerting responses, and 
the application of the feedback technique to the study of “habituation,” 
“attention,” and individual characterizations of alertness. 


B. APPARATUS 


The feedback loop was composed of (a) a Grass Model V Polygraph to 
Pick up and amplify the brain rhythms; (5) a variable frequency, variable 
selectivity filter of the brain rhythms; (c) an amplifier of filter output; (4) 


—— H H 
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a relay controlled by (с) and controlling (e) a lamp; (f) a human subject. 
Figure | presents the flow diagram. 


AMPLIFIER 


AUDIO 
AMPLIFIER 


FIGURE 1 
FLow DIAGRAM OF THE APPARATUS 

'The characteristics of the filter have been described previously (1). In 
order to obtain maximum output in the 8-12 c.p.s. band and to achieve 
adequate attenuation of frequencies greater than 13 cp.s, a filter in the 
polygraph was also employed. 'This filter gave a 50 per cent or less response 
at frequencies greater than 15 c.p.s. The "Q" value (based upon maximum 
filter output equals 100 per cent) was approximately 5.8. This means that 
at a tuned frequency of 10 c.p.s. the frequencies yielding 70 per cent of 
maximum filter output or greater, ranged from 9.2 to 10.8 c.p.s. 'The time 
constant for the filter output to reach 63 per cent of maximum value at a 
tuned frequency of 10 с.р.ѕ. was about .18 seconds. When the filter was 
tuned to 10 c.p.s., an input signal of 10 c.p.s. having an amplitude greater 
than 5-7 uv would activate the stimulus relay. (The oscillographic record 
of the EEG reflected the attenuation by the high frequency filter in the 
polygraph which occurred prior to the write-out). 

The visual stimulus was a 100 watt, incandescent lamp, located 10 feet 
from S. Incident illumination at the eyes was eight foot candles. The lamp 
could be switched on or off independently of the stimulus relay. This per- 
mitted an evaluation of system response in the absence of the feedback 
stimulus. 


C. PROCEDURE 


Recordings were obtained in a sound reduced, air conditioned, dark room. 
The $ was seated in a comfortable chair with his eyes closed. (The stimulus 
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was almost always presented through closed lids to prevent unnecessary tearing 
or irritation.) Bipolar scalp electrodes were placed over the parietal and 
occipital regions. 

'The duration of a recording session was one-half bour or less. A brief 
(1-2 minute) resting period was obtained to determine $'s dominant alpha 
frequency. The filter was then tuned to that value. After a brief period of 
resting, the lamp would be switched on and feedback stimulation would begin. 

Since this paper is concerned with selected demonstrations, results based 
on small samples of normals and selected patients are presented. However, 
large samples of brain responses were obtained from each 8. 


D. RrsuLTS 
. 1. General System Behavior 


During feedback stimulation, the alpha rhythm usually occurred in short 
bursts. Closely following the occurrences of alpha were the stimulus relay 
ON events. The intervals of no-alpha were followed by the relay OFF 
events. See Figure 2, The temporal pattern of successive ON and OFF 
events provided a detailed index of successive alpha and no-alpha events. 


FEEDBACK LIGHT ON. 
pees (EYES OPEN IN THE DARK) sony Lisee., 


Лур 


pS5T!MuLUS RELAY & TIME MARKER 


pFILTER 


FEEDBACK LIGHT OFF 
EEG 


WM аала ҮҮ MA oot AR este RR JAN olov PRA MINI 


SR & T.M. 
— —._——_———-—-————— 


FILTER 


FIGURE 2 
Example of system response and write-out. Record from a normal woman, The 
brief signal appearing at 1 sec. intervals is the time marker. Superimposed on the 
time marker are stimulus relay closures which are twice the amplitude of the time 
marker. Time lines on the EEG recording are curvilinear, producing an apparent 1 
second lag of the relay marker relative to the EEG tracing. 
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2. Components of the Alerting Response 


a. Latency and duration, The ON and OFF behavior of the lamp 
reflected both the latency and duration of successive alerting responses. In 
general, a reduced latency of alpha suppression would produce shorter alpha 
bursts and shorter stimulus-relay ON times. As the duration of the alerting 
response (alpha suppression or fast dysynchronous activity) increased, the 
longer the stimulus relay OFF times. 

Since light ON times reflected alpha occurrence and OFF times reflected 
no-alpha, the terms “alpha” and “no-alpha” will be used in that sense for the 
remainder of this paper. The unit of measurement was .1 second. 

b. Fractionization of the alerting response. By measuring successive dura- 
tions at each serial position, series of event dusations can be obtained for 
“alpha” and “no-alpha” events separately. As will be shown, the time series 
for "no-alpha" events was not a simple inversion of the series of “alpha” 
event durations. 

(1) Durations of successive “alpha” and "no-alpha" events during 
internal states of “attention.” 

(a) Procedure. Six normal men were each tested under four different 
conditions of “attention.” The conditions were: simple viewing—S was told 
to be aware of the light; counting by ones—S was told to count to himself 
the first 15 light stimuli, by ones; counting by three—S was told to count 
the first 15 light stimuli by threes, calling the first flash three, the next six, 
the next nine, etc.; counting by sixes—S was instructed to count the first 15 
light stimuli by sixes, the first flash was six, the next 12, the next 18, etc. In 
this way the counting tasks varied in difficulty. Each S received the simple 
viewing conditions first and last in the experimental trials. The counting 
conditions were presented between the two simple viewing conditions. Each 
5 received a different sequence of counting conditions. 

The data analyzed were the durations of 10 “alpha” and "no-alpha" events 
just before feedback and 30 “alpha” and “no-alpha” events during feedback. 

In the first analysis the two conditions of simple viewing were pooled as 
were the three conditions of counting the light stimuli. Using analysis of 
variance a comparison was made between: counting and simple viewing; 
subjects and sequence. Since the distribution of event durations was not 
Gaussian, the analysis of variance must be considered as suggestive not 
conclusive. 

(b) Results. When feedback was initiated, “alpha” durations de- 
creased and “no-alpha” durations increased relative to the immediately pre- 


тэрт 


THOMAS MULHOLLAND AND SYLVIA RUNNALS 73 


ceding resting condition (3, 5). As feedback continued, "alpha" durations 
increased slowly while "no-alpha" durations decreased rapidly, then more 
slowly (10). Comparison of event durations before feedback with those 
obtained during feedback showed the decrease of "alpha" durations was 


‘significant (F = 15.7, P < .001) as was the increase of "no-alpha" durations 


(РЁ = 216, P < .001). 

When $ was counting the first 15 flashes a greater decrease of alpha dura- 
tions occurred with feedback (F = 7.2, P < .01) while a greater increase of 
“no-alpha” durations occurred (Ё = 24.0, Р < .001). 

In a separate analysis of variance the three counting. conditions were 
Compared with cach other. There was no evident change of the “alpha” 
durations as a function of the difficulty of the counting task. However, the 
average durations of "no-alpha" durations were shortest while counting by 
Ones, more while counting by threes and longest while counting by sixes 
(F=84, Р < .001). Non-parametric tests of this effect for each $ 
Separately gave significant results for only three of the six subjects. 

In Figure 3, the mean “alpha” and “no-alpha” event durations during 
pooled counting conditions are presented. An average series of forty 
Consecutive events is presented: ten just before the onset of feedback and 
thirty during the feedback stimulation. Each counting mean is based on 
18 event durations; each no counting (simple viewing) mean was based on 
12 event durations. 

With the onset of feedback, “no-alpha” durations increased while “alpha” 
durations decreased. This effect was enhanced during the counting of flashes, 
Tn addition, a marked attenuation of the variance of average “alpha” dura- 
tions during counting was seen. However, after the 15th flash the variance 
of the average “alpha” durations increased. 

In a second experiment on this problem eight normal men were tested as 
in Experiment 1 under four different attention conditions: 4, simple viewing; 
B, viewing and silently counting the first 15 flashes; C, viewing, counting 
and judging if the 15th flash were brighter or dimmer than the preceding one; 
D, viewing, counting and judging if the 20th flash were brighter or dimmer 
than the preceding flash. These conditions were presented in four different 
sequences using a Latin Square design. 

In general the results were the same as in the previous experiment. With 
the onset of feedback “alpha” durations significantly decreased, “no-alpha” 
durations significantly increased. 

is effect was not the same magnitude for each condition. In general 
“alpha” durations were obtained for the condition of simple viewing 
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FIGURE 3 
Mean Evert Durations “ALPHA” AND *NO-ALPHA" BEFORE AND DURING 
FEEDBACK STIMULATION UNDER Two CONDITIONS OF ATTENTION 


the kind of counting condition present. Table 1 presents a summary of these 
results. Each score is based on a pooling of 5 successive events for the $ 
subjects. 

(2). Other differential effects on "alpha" and "no-alpha" events. Am 
one study a patient receiving tranquilizing medication was studied over @ 
period of 40 days. Of particular interest was the differential effect of f 
back on the variance of successive “alpha” and “no-alpha” durations. 
Figure 4, the transition from before to during feedback is shown. The mean 
durations of “alpha” and “no-alpha” events are based on the first seven days 
of recording. The general effects of feedback stimulation (increased и 
alpha" durations followed by decrease ; decreased alpha-durations) are evid 
The longer durations of “no-alpha” events before feedback reflect period 


€ 


76 JOURNAL OF PSYCHOLOGY 
ry ars FEEDBACK 20 
ON 

З vo ro 
$ ° 7o 
^ 
ч 
5% r 60 
H40 H40 
z 
БЕ L 20 
u AA 

о P Lo 

ul АО 30 20 O09. 201 30.49 50 60 
SERIAL POSITION OF EVENT 
FIGURE 4 


MzAN Event Durations FOR "ALPHA" AND “NO-ALPHA” BEFORE AND DURING 
FEEDBACK STIMULATION 
slow (less than 8 c.p.s.) activity. The initial decrease of "alpha" durations 
is maintained during feedback while the “no-alpha” durations initially longer, 
decreased to an asymptote. 

The marked reduction of the variance of “alpha” durations with feed- 
back is shown. Some reduction of variance is also seen for the “no-alpha” 
durations, As the testing sessions continued this change of variation became 
less marked. 

Another kind of differential change occurred when feedback stimulation 
influenced one component of the alerting response and not the other. In 
Figure 5 the detailed results for a normal man who was studied in the first 
experiment reported before are presented. This man showed a definite 
decrease in the pattern of “alpha” durations when feedback stimulation began 
but little or no change in the pattern of “no-alpha” durations. In contrast 
to this, another normal man from the same study showed both a decrease 
of “alpha” durations and an increase of "no-alpha" durations with the onset of 
feedback. See Figure 6. 

(3). Non-random variation of successive "alpha" and “no-alpha” те 
sponse durations. Some Ss during the first experiment described previously 
exhibited a non-random variation of successive response durations (6, 7, 8). 
Non-randomness was tested using a non-parametric runs test (9). Twenty- 
nine serial durations during feedback were designated "greater than" 07 
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FIGURE $ 
Successive "ALPHA" and "NO-ALPHA" event durations during conditions of 
- simply viewing and counting flashes of feedback stimulation. Subject was a normal 
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man showing a change only in "ALPHA" durations during feedback stimulation. 

"less than" the previous duration. A runs test was made of the temporal 
grouping of these "greater than" and "less than" alternatives. In cases when 
a duration was equal to a previous duration it received the designation of the 
Previous duration. In Table 2, the cases where non-random series were 


TABLE 2 
NoN-RANDoMNEss OF SERIAL ALPHA AND NO-ALPHA EVENT Durations 
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FIGURE 6 
Suceessive “ALPHA” and “NO-ALPHA” event durations during conditions of 
simply viewing and counting flashes of feedback stimulation. Subject was a norma 
man showing a definite change in both “ALPHA” and “NO-ALPHA” durations 
during feedback stimulation. 


inferred are shown. In each case the rate of alternation of the series as à 
function of serial position was greater than that expected by chance. 

(4). Hyper- and hypo-alerting patterns. It would be useful to classify 
certain patterns of response as reflecting very little or very marked alerting. 
A minimal alerting would be characterized by long "alpha" bursts and short 
“no-alpha” periods (8). Figure 7 presents a recording obtained from a 
normal woman. With eyes closed she showed almost no response to feed- 
back stimulation. With her eyes open, though a greater alerting was produced, 
the series of responses was indicative of a minimal alerting i.e., short "no- 
alpha" periods. 

An example of a marked alerting to feedback is presented in Figure 8. 
The short “alpha” bursts and long “‘no-alpha” periods are clearly evident. This 
record was obtained from a patient having organic brain pathology. In 
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FIGURE 7 
MINIMAL ALERTING TO FEEDBACK STIMULATION. А NORMAL WOMAN 


addition, the marked reduction of the variance of "alpha" durations relative 
to the variance of “no-alpha” durations is seen during feedback stimulation. 


E. Discussion 
1, Apparatus 


The particular values chosen for filter selectivity (Q) and stimulus relay 
threshold should depend on the particular needs of the experiment rather 
than upon some arbitrarily established value. In general a response to the 
dominant alpha + 2 c.p.s., greater than 2-3 uv should occur. The present 
inexpensive system approximates this ideal which can be realized by more 
critical filters and more sensitive relays. 

Another problem concerns the individual variation of alpha amplitude. 
One may so adjust the system for each $ that the stimulus relay is closed 
when a given fraction of $'s resting amplitude occurs ог one can keep 
apparatus parameters fixed for all Ss at the same values. The particular use 
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FIGURE 8 
Hyper-ALERTING TO FEEDBACK STIMULATION 


of relative or absolute stimulus relay thresholds again must be related to the 
particular needs of the experiment. 


2. Results 


With feedback stimulation a series of “alpha” bursts and “по-аїрћа” 
intervals is generated. With the apparatus remaining stable, variations in the 
“alpha” burst durations reflect variations in the latency of the alerting re 
sponse. The longer the latency, the longer the “alpha” burst duration. The 
variations of the “no-alpha” response durations reflect the variations in the 
persistence of the alerting response. The greater the duration the greater the 
persistence (by definition) of the alerting response. 

During feedback stimulation the duration of “alpha” bursts (latency) 
was first brief and slowly increased. However, the duration of the “по- 
alpha” alerting response at first longer, decreased rapidly, then more slowly. 
These findings confirm those of Sharpless and Jasper (10, p. 660). In their 
terms these changes define habituation to the stimulus. 
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In their study of habituation of arousal to a stimulus (cats), Sharpless 
and Jasper (10) differentiated two kinds of alerting responses: "phasic" and 
"tonic." The former is characterized by short latency and brief duration 
while the latter is characterized by longer latency and lenger duration. The 
quicker, shorter “phasic” response is resistant to habituation while the 
slower, longer "tonic" response was much more susceptible to habituation. 

In this system “phasic” and “tonic” responses may be reflected respectively 
in the "alpha" and "no-alpha" components of the response series. The lamp 
would be turned off by the response having the shortest latency while it 
would go on only after the longest alerting response had been supplanted by 
the occurrence of synchronous activity. The durations of "alpha" bürsts 
would sample relatively more, of the “phasic” latencies while the “no-alpha” 
durations would sample some “phasic” and all “tonic” response durations. 
For this reason perhaps, the changes in “alpha” event durations and “no- 
alpha",event durations seen in this study are not evidently reciprocal nor 
simple complements of each other. 

The efficient and rapid production of alerting responses by the feedback 
system suggests the application of this system to the quantitative study of 
habituation. The feedback technique may also provide a convenient and 
efficient analysis of the contribution of internal mental sets and operations, 
€g., silent, internalized counting of the flashes yielded an increase in the 
durations and a decrease of the latencies of successive alerting responses 
relative to the conditions where no counting occurred. The feedback 
technique may find application in any studies where alerting or “attention” is 
an important variable, e.g., internal attention gradients; pharmacological 
agents; different emotional stimuli which may produce different amounts of 
alerting; reinforcing feedback stimuli, etc. 


F. Summary AND CONCLUSIONS 


A simple electronic apparatus so filtered the EEG that selected frequencies 
in the alpha range (recorded from parietal-occipital locations) automati- 
cally caused a stimulus to occur. When alpha was then suppressed, the 
stimulus was automatically removed. When alpha reoccurred the stimulus 
automatically occurred again, etc. During this feedback stimulation the 
following phenomena were observed: (a) alpha tended to occur in a series 
of short “bursts” separated by periods of no-alpha activity; (^) the changes 
of duration of the alpha component and the no-alpha component over time 
Were not necessarily inverse. Durations of alpha increased slowly while 
durations of no-alpha decreased rapidly and then decreased more slowly. In 
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some individuals the alpha bursts became shorter during feedback stimulation 
while no change was evident for the no-alpha durations. The variance of 
the alpha component showed a marked decrease while the variance of the 
no-alpha durations showed less decrease during feedback stimulation for 
some individuals; (c) for a small group of Ss tested here the temporal pattern 
of alpha and no-alpha response durations was significantly different for 
conditions of viewing and silently counting feedback flashes (more attention) 
compared to simply viewing the feedback stimulus. In general "alpha" 
durations were shorter, "no- Ipha” durations longer and the variance of 
“alpha” durations was reduced during the period of internalized, silent 
counting of the stimulus; (d) the distributions of response durations were 
not Gaussian; (e) non-random variation of successive response durations 
sometimes occurred; (f) patterns of hypo- and hyper-alerting were described ; 
(g) the hypothesis that the system fractionates “phasic” alerting response 
latencies from “tonic” and “phasic” alerting response durations was presented ; 
and (h) some applications of the system to the study of “habituation” and 
“attention” and the effect of psychopharmacologic agents on these processes 
were suggested. 
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BASIC MOTIVATION AND CONCEPT OF NURSING 
AS CHOSEN PROFESSION*! 
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University of Minnesota 9 


Epwarp J. Furst, Аттох W. Raycor, AND ALAN P. Скоғоот 


Of the many studies on personality and vocational choice, the great bulk 
have attempted to find some communality of traits in ¢elation to career 
interest. These psychometric studies have been helpful, but unfortunately 
they tend to mask specifig personality needs. In contrast, other studies 
have emphasized that specific personality needs, often unconscious, influence 
choice of curriculum or occupation (5, 7, 8). This hypothesis now seems 
well established. What remains to be explained is the fact that persons 
with dissimilar patterns of needs may choose the same vocation, and that 
persons with similar patterns of needs may choose different yocations. In 
a pioneer investigation, Dillon offered a theory to account for such dis- 
crepancies (2). She postulated that, in each case, the determining factor is 
the concept the person has of the profession he is considering and of himself 
in it, and the way this concept relates to his needs (2, p. 7). To test this 
theory, Dillon studied university students who had chosen teaching. She 
found basic motivation and concept to be closely related, and concluded that 
her findings supported well but did not prove the theory. Super (6, 7) 
has set forth a similar theory. 


A. PnoBLEM, Data REQUIRED, AND SAMPLE 
1. Problem 
The present study was designed to test more thoroughly the hypothesis 
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offered by Dillon: the profession an individual chooses is the one that, 
according to his concept of it and as he imagines himself in it, seems to 
him to satisfy most fully the needs he feels the strongest pressure to fulfill 
(2, p. 6). This process is not necessarily conscious, for the individual may 
or may not be aware of the needs he feels pressure to satisfy. Nor is there 
any implication that the concept is necessarily realistic or clearly formulated. 

Our initial plan required that we study a sample of students intending 
to enter various professional schools, so that we could obtain: (a) a clear 
picture of each individual's basic motivation; (5) each individual's concept 
of three professions, chosen to be rather contrasting in requirements and 
satisfactions; and (c) comparisons between each motivational picture and 
the respective concepts of the professions. "These data would have. enabled 
us to determine the relationship between order of preference for the three 
fields and degree to which personal needs seemed to have opportunity for 
satisfaction in the corresponding concepts. The plan also called for inde- 
pendent checks on the interpretation of the primary materials and for inde- 
pendent judgments of relationships, checks which Dillon necessarily had to 
omit in her study. 

As promising as this plan seemed, two obstacles became readily apparent. 
One was the lack of suitable testing devices; and the other, the inability of 
many of our first group of subjects to formulate a clear concept of a second 
choice, let alone a third. Since the theory seemed promising, however, we 
decided to limit the study to one field—namely, nursing. 


2. Data Required 


The data required were of two kinds: first, a picture of basic motivation ; 
and second, a picture of concept of the profession and of self in relation 
to it. 

For a clear picture of motivation, it was felt necessary to include infor- 
mation on the individual’s more specific desires and goals as well as on the 
fundamental needs more or less common in a given culture. It was also 
desirable to try to understand the ways in which the individual strives t9 
fulfill her needs, her success or failure in achieving goals, and her means 
of compensation or other defense mechanisms ; and furthermore, to pay par- 
ticular attention to her relationships with other people. Since much of the data 
on motivation is contained in the individual’s private world, which she may 
be reluctant or unable to admit, we decided to include projective techniques 
too. 


Correspondingly, we felt that an analysis of each $'з meanings concerning 
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nursing and herself in relation to it, to be valid, required data not only on 
conscious interpretations but also on the less conscious attitudes. The use 
of the expression, “concept of nursing,” is thus somewhat imprecise, 


3. Sample 


The population consisted of student nurses. Twenty volunteers, repre- 
sentative of the freshman class in the University of Michigan School of 
Nursing, February, 1953 comprised the sample. As freshmen in a four-year 
degree program, they represented*a naive group which had not yet had any 


formal study or work in nursing. 
. 


B. PROCEDURE 
e 1. Cellection of Basic Data 


Each $ took part in five individual sessions spaced about a week apart. 


The second author was responsible for conducting these sessions, as outlined 
below. 


The TAT. This technique included pictures 1, 2, 3GF, 4, 6GF, 8GF, 
9GF, 12F, 13G, 13MF, 14, and 16 from the 1943 edition of the Murray 
Thematic Apperception Test. Each $ was instructed to write out her stories, 
placing emphasis on plot. 

An assistant then analyzed each set of stories and wrote an interpretive 
sketch. Although his analysis was aimed at certain common areas, it really 
amounted to a personality sketch rather than an assessment of needs, It 
was assumed that such a sketch would reveal more about motivation than 
an interpretation based solely upon needs and goals. As a check, another 
assistant read the stories and interpretations and made minor revisions. 

First Interview. This first interview was aimed at bringing out dominant 
interests and values. The interviewer followed a schedule of questions 
that covered things in the immediate past and in the present which gave 
the 8 great satisfaction or dissatisfaction, what seemed important to her 
now, ways in which she would like to change her personality, etc. The 
interviewer did not follow these slavishly but used them as a guide. The 
interview was tape-recorded and transcribed. 

Interest Inventory. As a supplement an interest inventory of the Like- 
Indifferent-Dislike variety was devised. The 156 items were drawn from 
two inventories (3) so as to sample relationships with family, relationships 
with the opposite sex, identification with others, interest in solitary activities, 
interest in leadership and social service activities, reactions to authority, 
autonomy-dependence, acceptance of impulses, severity with oneself, and 
Preoccupation with cleanliness. 
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Each $'s choices were classified by these areas on a special summary sheet. 
This arrangement made it possible to note the relative emphasis upon L, 
I, and D in each area, and to study individual items and clusters of items, 
often across areas, «to identify configurations. The following was one such 


configuration. 
(D) 6. Having a lot of close friends with whom I can talk about any- 
thing. 
(L) 36. Being very particular about the kind of people I have for 
friends. 


(I) 46. Chumming with someone from another group. 
(D) 56. Being friends with someone who thinks or feels very differ- 
ently from the way I do. 
(L) 63. Doing things with a special group of intimate friends. 
(1) 67. Having long, intimate talks with ohe or more student friends. 
(1)101. Studying with other students or working cooperatively with 
them on course projects. 
'Thus the foregoing choices suggested that this person preferred to narrow 
her circle of intimate friends to a very few and to avoid too intimate relations 
with others. 

TAT for Nurses. To tap those unconscious attitudes and private per- 
ceptions of nursing, the authors developed a set of 10 pictures and drawings 
related to nursing (described in Appendix A). Each $ wrote out her stories, 
again with emphasis upon plot. 

Questionnaire, Inventory, and Checklist. ‘These three instruments were 
designed to cover aspects of the concept of nursing. The questionnaire, which 
was relatively unstructured compared to the other two instruments, called 
for a page or half-page written response on various topics (Appendix B). 

The inventory (Appendix C) consisted of 52 statements about nurses 
and nursing toward which the $ was to record her opinion—Agree, Disagree, 
Uncertain. The check list (Appendix D) contained the same ideas but 
restated as possible reasons for wanting to be a nurse and rearranged in 
random order. Here she was to check all reasons that influenced her 
choose nursing and to double check the five believed most influential. The 
responses to both instruments were later transferred to a summary sheet 
(Appendix E) consisting of a classification of the items. This permitted 4 
rapid inspection of §’s opinions and reasons, as illustrated for case No. 9 
given the fictitious name “Harriet.” 

Harriet's encircling of A after the first item below suggested that she €x 
pected nursing to call for the frequent use of initiative; her failure © 
check this as a major reason indicated that she did not regard herself ® 
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Challenge: independence 


Use initiative 25-9 @® vd v 
Challenge to ability and ingenuity 5-34 (à) D Uv 
Independent—little supervision 35-22 A (D) U 


motivated by this possibility. Her encircling of A after the next item sug- 
gested that she expected a challenge to her ability and ingenuity; her checking 
this on the reasons checklist indicated that this was one reason, though not 
one of the most important, for her choosing the field. Her encircling of D 

_ on the next item suggested that she did not expect nurses to have considerable 
freedom in planning and carrying out their own work; and her failure to 
check this as a reason indicated that she did not consider herself as going 
into nursing for the independent action it might offer. 

Second Interview. This was intended mainly as a supplement to the pro- 
jective and written instruments on nursing. Information was sought on 
the way each S pictured herself as a nurse, her notion of what an ideal nurse 
did in a day's work, ways in which she could measure up to that ideal, and 
ways in which she would fall short. This interview was also tape-recorded 
and transcribed. 


2. Preparation of Motivational Sketches 


The first main task in treating the basic data was to write a motivational 
sketch that would portray dominant needs and the ways in which the $ was 
striving to satisfy them. In writing each sketch, the responsible assistant 
studied the TAT interpretation, the interview material, and the interest 
inventory responses. He did not refer to any of the material on nursing, 
with the exception of the second interview, in order to avoid confounding the 
motivational and nursing materials. It was assumed proper to glean additional 
points on motivation from the second interview, provided that these points did 
not enter into the concept of nursing. The assistant then organized these 
notes into a coherent descriptive sketch, one of which follows. 


MOTIVATIONAL SKETCH FOR Case No. 8, HARRIET 


Family relationships 

1. Harriet's needs for affection have had little opportunity for satis- 
faction in the home (TAT). Through over-control the parents have pre- 
vented the development of an ability to relate to others in an emotionally 
satisfying way (TAT, Int). ; 

2. Harriet directs considerable hostility, some of it at the conscious 
level, toward parents (TAT, Int). 
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3. There has been little emancipation from this parental dominance. 
However, she has learned a variety of affection-gaining techniques in 
which she seeks the dominant role, and these have further hindered any 
satisfaction of her affectional needs (TAT, Int). 


Relationships with others 


1. Although strong needs for affection are indicated, other people are 
not usually seen as potential sources of love (TAT). Rather, they 
are regarded as rivals for whatever affection is obtainable in her few 
more intimate relationships (TAT, Int). 

2. The need to dominate is present in this area as well (TAT, Int). 
As а result;the type of interpersonal relationship favored is an extremely 
close one in which this dominant role may be defined (Int). 

3. The pattern of inventory responses strongly suggests a choosiness 
about making close friends, and a desire to harrow rather than widen 
the circle of intimate friends. This is consistent with her rejection of 
women’s social groups and her relative indifference toward men (Int). 

4. Harriet’s hostility toward others comes out in the form of sarcasm 
and "cattiness"—habits which she openly admits and would like to change 
(Int). 


Heterosexual relationships 


1. Her expressed attitude toward the opposite sex is one of indiffer- 
ence: she “can get along without men." Although Harriet dates and 
participates in normal social activities, she shies away from emotional 
involvements (e.g, “going steady") (Int, Inv). 

2. Yet at the unconscious level her needs for love and affection emerge 
strongly in this area (TAT). 

3. The need to dominate, since it represents a technique in gaining 
this affection, appears very strongly here (TAT). This tendency has led 
to failure, and the resultant insecurity has led to considerable rational- 
ization and autistic thinking concerning her relations with the opposite 
sex (Int). 

4. Harriet desires marriage after a few years of work. Her picture 
of married life emphasizes being friendly rather than strict with children, 
and implies that she wishes to give the kind of affection that she herself 
did not receive (Int, Inv). 


Autonomy-Dependence 


1. Harriet shows a strong need for independence in decision-making, 
ire she will turn to others for advice on “the little things" (Int, 
nv). 

2. She does not like to work under a dominant leader in small groups 
(Inv), nor to be told what to do when in a position of leadership (Int). 

3. Her dislike of being "chairman of anything" strongly suggests that 
she wishes to avoid roles that make her dependent upon others (Int). 
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Striving-Passivity 

1. The basic emotional attitude is active, directed toward striving 
rather than passivity (TAT, Int). Goals are seen as attainable through 
effort, and determinism of any kind is denied (Int). 

2. However, some problems are attacked at the fanfasy level. These 
typically involve the release of socially unacceptable behavior and are 
sado-masochistic in nature (TAT). 

Some desire to serve others, but with reservations 

1. In her work with spastic children, summers and currently with polio 
patients as a volunteer nurses aid, Harriet emphasizes the satisfaction 
of seeing others improve from her efforts (Int) but cr does not 
emphasize a desire to give nurture to others. 

2. The TAT suggests that her need to serve others may be motivated, 
in,part, by a sense of duty. 

3. She dislikes campus or community social service activities (Int, 
Inv). 

Moderate need for recognition and self-esteem 

1. Grades serve not so much as an end in themselves but as a means 
of pleasing parents, emulating her brother, and satisfying herself that 
she can do it (Int). 

Other points 


1. Harriet shows a strong desire for physical activity (Int). 
2. There is no evidence of strong intellectual needs or interests. 


The motivational sketches were as complete as the sources of information 
permitted. If a sketch made no mention of a particular need, however, this 
was not taken to mean that the need was not present. Rather, it was 
assumed that the need was simply not evident (4). 


3. Preparation of Concept-of-Nursing Sketches 


The second main task in treating the basic data was to outline each S's 
concept of nursing and of herself in relation to it. In writing each sketch, 
the responsible assistant studied the interpretation of the TAT for Nurses, 
the free-response questionnaire, the material from the second interview, and 
a composite of the responses to the statements inventory and the reasons 
checklist. The sketch for case No. 8 illustrates form and scope: 


CONCEPT-OF-NURSING SKETCH FOR CASE No. 8, HARRIET 


Role and characteristics of nurse 

1. Harriet emphasizes the nurse's role in curing physical ailments, 
and makes almost no mention of mental conditions. 

2. Her concept of the nurse brings out the traditional virtues: patience, 
self-control, getting along with others, etc. 
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Concept of patients and relationships with them 


1. As she sees it, nursing will satisfy her desires to serve others 
and to work with people. 

2. Yet she wants to avoid much personal contact with patients. This 
stems partly from a fear of not receiving gratitude and affection from 
patients, and partly from a desire to escape boredom in bedside nursing 
Surgical nursing, she believes, will permit her to avoid personal contact 
and boredom. 

$, Although she sees patients as individuals, she generally sees them 
in a negative light—complaining, causing extra work, sulky, etc. 

Concept of other personnel and relationships with them 
" 

1. Harriet wants pleasant associations and would like to meet inter- 
esting and important people in nursing. Fellow nurses she sees as possible 
friends and people to whom she can take problems. 

2. However, she is very much concerned with the hierarchical rela- 
tionships in the hospital and resents the doctors and head nurses as 
authority figures, although she feels they are available for help. 

3. In her view, there are too many unfair rules for nurses and too 
much supervision. She believes that she will continually be told what 
to do and that this will hurt her sense of independence. 


Security of nursing 


Harriet seems to want security very much, and believes that nursing 
offers this. It is something to fall back on if circumstances should so 
require. 


Possibility of self-improvement 


Nursing offers a challenge to one’s ability, she believes, and this 
she wants. In addition, she wants the preparation for marriage and 
family life which it offers. 


Other points 

1. Harriet feels that nursing carries considerable prestige, but that it 
would not improve her social standing. 

2. She does not want to live at home after graduation and evidently 
feels quite strongly about this. 


3. One of her reasons for entering nursing was to "repay the people 
who cured me" of polio. 


4. Nursing offers variety and adventure—conditions she especially 
desires. 
4. Comparison of Sketches 
| For each $, a motivational and a concept sketch were now available, and 
it was possible to treat these so as to test the hypothesis. The procedure 
was to compare these two sketches and judge the degree to which the concept 
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sketch seemed to provide an opportunity for the fulfillment of the needs. 
Accordingly, the authors independently rated each pair of sketches on a fve- 
point scale: 5— very well; 4— reasonably well; 3—moderately well; 2—rather 
poorly; !—hardly. at all. The following comparison for case No. 8, illus 
trates the type of analysis each judge made, although these were done in- 
formally : 

For Harriet, nursing provides an opportunity to serve others but in a 
very impersonal way. Surgical nursing would allow her to serve without 
having close personal contact witlf patients. Her desire to serve others seems 
to arise more from a sense of duty than from a compelling peed to ако 
others, 

There,is a remarkable consistency between the human relationships de- 
picted in the motivational sketch and those in the concept of nursing. 
Coloring these relationships is an inability to relate to others in an emotion- 
ally satisfying way. The hostility toward other persons, the tendency to sec 
them negatively and the failure to expect affection and gratitude emerge 
strongly in the view of nursing. 

In other respects, too, there is a close correspondence. Nursing would 
permit the S to satisfy certain other needs. It would challenge her ability 
sufficiently, and so contribute to her self-esteem; win for her a degree of 
prestige and social approval; allow her to be physically active; provide a 
Preparation for married life—which she strongly desires; and build an eco- 
nomic security for her to fall back on. 

Yet the concept strongly suggests that certain basic needs are not likely to 
be met, or to be met with some difficulty. The $'s strong need to dominate 
«others and to be independent do not seem to be fulfilled in those relationships 
in which she expects to find herself. Nor do her latent needs for affection 
find satisfaction in her imagined role as a nurse. 

It would seem that the concept of nursing for this young woman permits, 
at best, a moderate satisfaction of her basic needs and desires. There are a 
few important discrepancies that would seriously limit need-fulfillment. 

In order to check the ratings, we had three other judges match sketches. 
We selected five cases at random, removed all identifying marks from both 
sketches, randomized these sketches independently, and presented them indi- 
vidually to one staff member and two doctoral students in clinical psychology. 

Further methods of treating the data consisted of correlation with other 
measures and qualitative interpretation of individual cases. 
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C. Resutts AND DISCUSSION 
|. Ratings of Need-fulfillment 


'The mean ratings given by the original judges were 4.05, 3.85, and 3.50, 
respectively, with an over-all mean of 3.80. The corresponding standard 
deviations were .97, 1.27, and 1.12. 

When the ratings of the judges were intercorrelated, the respective rs 
turned out to be .73, .85, and .86, with a mean of .81. Each of these was 
statistically significant at the .001 level. These data indicate that the judges 
agreed rather closely in their ratings of the extent to which the concept 
fulfilled the needs. 

Further evidence of objectivity came from the judgments made by the 
three clinical psychologists. In the blind matching, these judges made eleven 
correct matches out of a possible fifteen. Since the chance probability of this 
occurrence is less than .001 (1), we concluded that the kinds of data in the 
sketches do differentiate between individuals and do contain “psychologically 
real" cues to which the trained observer can respond. After the matching, 
each of these judges also independently rated the five cases on need-fulfillment. 
These ratings were averaged for each case and the ranks of the average ratings 
correlated with those of the original judges. "This resulted in a rank-difference 
correlation of .87, which also indicates high objectivity. 

The statistic most relevant to the hypothesis was the over-all mean rating. 
We have concluded that the mean of 3.80 supports the hypothesis. This 
value indicates that the concept of nursing fulfilled the needs about «теаѕол- 
ably well.” In other words, individuals who have chosen nursing but have 
not yet entered it, do tend to form a concept of the profession, and of them- 
selves in it, which seems to them to best fulfill their strongest needs. 

Both the present study and that of Dillon (2) did provide an additional 
type of evidence. "This was the association between the ratings of need-ful- 
fillment and relative certainty of choice of occupation. If the hypothesis 
is sound, these two variables should show correlation. 'Thus, those whose 
concepts show adequate opportunity for need-satisfaction would be expected 
to be relatively more certain of their choice than would those whose concepts 
show limited opportunity. "This would imply, too, that those who are not 
too sure of their choice are considering other occupations as being more 
likely to satisfy their needs. To obtain the necessary statistics, we prepared 
a contingency table in which average ratings of need-fulfillment were reduced 
to three categories—high, moderate, low—as were ratings of certainty of 
choice. The latter were based upon recorded utterances of the Ss. We then 
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computed chi square and contingency coefficient for these data as well as 
for the corresponding table in Dillon (2, p. 258), which involved 25 pro- 
spective teachers. Our data yielded a contingency coefficient of .56, with 
a theoretical maximum of .816, and a Р of .06 for.chi square. For the 
other study, the values were .76, .816, and .001, respectively. Taken to- 
gether, these data offer strong support for the hypothesis. 

One of the other relationships examined was that between the ratings of 
need-fulfillment and graduation and entry into nursing. A contingency table 
portraying these variables failed to reveal any significant relationships for 
this sample. It must be recognized that in the interim period of over three 
years many changes took place in these Ss. Eight of the 20 married and 
doubtless developed commitments to continue even if the choice of nursing 
was not the best, and for the sample as a whole, the basic motivations and 
concepts must surely have undergone some change. It must be recalled, too, 
that the concepts of nursing were not assumed to be realistic, and therefore 
would allow for persons with rather wishful concepts to persist in the edu- 
cational program. 

'The relationship of the ratings to a measure of general ability is also of 
some interest. The coefficient of correlation between the first variable and the 
American Council on Education Psychological Examination (ACEPE) total 
scores turned out to be —.12. This value does not differ significantly from 
a zero r. Hence the highly intelligent were no more likely than those of 
more limited ability to show close agreement between sketches. 


2. Qualitative Data 


The statistical results cannot bring out the vivid relationships between 
personality and concept of self in the chosen profession. It remains for the 
case materials to speak for themselves, as they have for case No. 8. To demon- 
strate these often striking relationships, we have reproduced brief sketches 
on six other Ss. Three of these showed the highest degree of need-fulfillment, 
and three the lowest. 

The first sketches are those of three Ss in whom the desire to serve others 
Was quite strong and permeated their concepts of themselves as nurses. 
Beyond this similarity, important differences stood out. (The numbers after 
each pseudonym indicate the ratings given and the percentile rank on the 
ACEPE in the entire freshman class.) 

Case 11. Karen (5, 5, 5. 28). The dominant characteristic of Karen’s 
Personality seems to be a passive dependency arising from over-control by 
her parents and from a strong feeling of obligation toward them for sacrifices 
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in her behalf. This dependency has led to a strong desire to please her parents, 
to considerable suppressed hostility toward them, and to a passive emotional 
attitude. This pattern extends to her relations with others. Karen continu- 
ally attempts to do what she thinks will please others, in an effort to gain 
love and acceptance. Being of service and aid to others is her way of gaining 
belongingness and affection. 

These characteristics show up clearly in Karen’s concept of nursing. Her 
anticipated role of the nurse as comforter and counselor is extremely nurturant. 
Her needs for belongingness and dependency are met still further through 
warm relationships with superiors and co-workers, and through the security 
which nursing offers. 

Case 13, Mary (4, 5, 5. 95). Mary's relations with her parents have been 
satisfying and free from tension although never particularly intense. 'The 
values of her parents have been so completely accepted that they now function 
as her own. In fact, the behavior that she builds on this foundation is active 
and independent. 

Mary has considerable insight into her personality and tries to find social 
situations which best fit her needs, As she feels she is quick-tempered and 
emotional, she seeks out structured situations in which the possibility of such 
behavior is minimized. 

An important part of Mary’s value structure is her religious belief and 
the internalization of the Christian ethic. Other persons have value in 
their own right; love and respect form the basis for valid human relations. 
In addition, Mary feels a strong need to repay her parents for their sacrifices, 
a need now generalized into a desire to help others. Yet for her, there is 
one goal before all others: a warm and satisfying family environment of her 
own. 

Mary’s desire to help others is well met in her view of nursing. ‘This 
service she sees as the nurse’s prime function, but especially in the maintenance 
of the patient’s mental health. She anticipates no conflict with authority 
figures in a hospital setting and expects no interference with her needs for 
independence. The spirit of the hospital is in fact that of cooperation between 
differentially trained equals. Finally, nursing is a fine preparation for mar 
riage and family life as it provides valuable skills as well as general self-im- 
provement. 

Case 16. Peggy (5, 5, 5. 40). Perhaps more than any of the other 55, 
Peggy presents a picture of the liberal humanitarian. Coming from à 
family characterized by warmth, affection, and respect, she finds her 
greatest satisfactions in sharing such relations with others, Her dominant 
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need is to associate with people and to share their problems. For her, mar- 
riage fulfills this need best. 

Peggy's view of nursing reflects well her interest in other people and 
their welfare. Her urge to exercise authority as a nurse would seem to 
be consistent with the protective, nurturant attitude which she takes to- 
ward patients. Peggy sees the nurse as possessing high status and being 
respected by others, while at the same time respecting her patients and 
reacting to them fully as individuals. The hierarchical structure of the 
hospital carries no threat to hèr need for independence, for she accepts it 
and sees superiors as understanding and helpful. Nursing, for her, is an 
interim pursuit which can prepare her well for marriage. : 

In the three other sketches, there was consistency between basic motiva- 
tion and concept but not" strong evidence of need-fulfillment. Choice of 
nursing did not seem to reflect any genuine motives for the activity. 

Case 19. Ruth (2, 1, 1. 62). Faced with a threatening world, Ruth lives 
in a continual state of fear. Unfortunately, she has few techniques to deal 
with her fears. Even intense religious convictions have been of little aid 
in changing her view of the world. 

Ruth's home life has been extremely unsatisfying and she has an intense 
hostility to both parents whom she sees as having only punished and 
deserted her. So, in spite of strong needs for affection, she is unable to allow 
herself to become involved in relationships where affection becomes avail- 
able, for fear that desertion and pain will result. 

Although she consciously craves independence, Ruth has been unable 
to break away from dependence on others. All her goals are organized 
around a dependent and passive security. 

Ruth's concept of nursing offers little hope of satisfying her needs. "There 
are no satisfactions to be obtained from either the work or the associations 
that may be formed. Even service to patients is motivated by an abstract 
concept of "duty" related to a need for atonement because of her hostility 
to others, Moreover, although the nurse is fully dependent on doctors and 
other superiors, she is always threatened by them and can expect little but 
blame and criticism, Nor does nursing provide in itself the security she 
seeks, for in her view there will be continual competition and humiliation. 

Case 20. Sandra (2, 2, 2. 83). Sandra is interesting in that her concept 
of nursing seems to be built around her idealized self rather than any 
realistic picture. "Typically she is a dependent, passive girl who has been un- 
happy at home and, in an effort to resolve the guilt resulting from her 
hatred of her parents, has turned most of her aggressive impulses against 
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herself. As а result we find а very negative self-picture and а rich fantasy 
Nfe filled with self-punitive themes. Beneath. this, however, is a continual 
striving for affection and security which she feels may best be attained in 
marriage. Ш 

Although the nurse Sandra pictures is her own idealized selí—charming, 
warm, and nurturant, the situation in which this ideal operates provides 
little satisfaction for either her ideal or real self. She is resentful of the 
authority structure, frightened by superiors, and distrustful and critical of 
her fellow nurses. Even her security goals are not realized in nursing, for 
the job itself provides no permanent rewards nor does nursing increase the 


done to enrich their lives. Correspondingly, while the desire for marriage is 
strong, what Dorothy primarily seeks here are the personal advantages of 
social status and financial security. (In a follow-up interview, she exclaimed 
with joy: “1 got my ‘med’ student!") 

That Dorothy should prove to be an aggressive, striving person is not 
at all surprising. That she should show ambivalence toward independence 
is surprising, however, until one notes the high degree of maternal control 
= she has been subjected and from which she is slowly freeing her- 
self. 

j Dorothy's concept of nursing seems rather inconsistent with her motiva- 
tion. On one side, the motivational material does not support the emphasis 
placed upon nurturant service to others. On the other, the concept provides 
no outlet for the strong status needs. However, the ambivalence toward in- 
dependence does show up well in the concept; there is a strong resentment 
toward authority and supervision, yet at the same time a desire to seek 
help and structure in the nursing situation. 


3. Developmental Factors 
Although it was not our main purpose to analyze development, the ma- 
terial contains some intriguing leads. In many cases we were able to detect 
some close relations between present behavior and earlier experiences, 
particularly those involving family interaction. In cases where there was 
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evidence of lack of warmth and emotional 
4 to find evidence of a lack of 
in relating to others [n some 
for a formal and socially profemonsl 
eight out of 20 Ss showed a decided deprivation of 
that compensation might be operating. Could 
unconsciously choose a profesional role = 
others the love and security which was denied in 
Aging? It is our conviction this mechanism was operating in 
A few of the Ss, but by no means in all showing deprivation. , 
— Jn several cases there was evidence of warm and satisfying 
— together with high empathy and warmth toward others in 
in мі role of nurse, These were obviously not instances of compensation, 
but of the persistence of long-established patterns of behavior into 
4 of life. 
ore than any other S Ruth did appear to be compensating for low 
Figure 1 brings out the main influences that appear to have shaped 
ity and eventual choice of nursing. 
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Important Factors iN. Rutu's DEVELOPMENT 

Аз a final illustration, we refer again to case No. 8, Harriet. It is note- 
hy that her recovery from polio in childhood generated a desire to enter 
ng in order to repay society. This repayment motive seemed to ac 
t, more than anything else, for this $ being in nursing. Other develop- 
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mental and personality factors, however, have shaped her anticipated role. 
Their influence can readily be seen in the case materials presented earlier. 


D. SUMMARY 


'This study purported to test the hypothesis that the profession an indi- 
vidual chooses is the one which, according to his concept of it and as he 
imagines himself in it, seems to him to satisfy most fully his strongest 
needs, The essential operation was to determine the relationship between 
(a) basic motivation; and (5) concept o? chosen profession and of self in 
relation to this profession. A motivational and a concept sketch were ac- 
cordingly outlined for 20 student nurses. The corresponding sketches were 
then compared and the concept sketch rated on need-fulfillment. The mean 
over-all rating of 3.80 on a 5-point scale indicated that the concept of 
nursing fulfilled the needs about “reasonably well.” Further support for the 
hypothesis came from the correlation between the ratings and relative cer- 
tainty of choice of profession. Descriptive material was presented for seven 
cases to illustrate specific relationships between personality and concept of 
self in the chosen profession, and to explore important developmental in- 
fluences. 
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ACOUSTIC AND ELECTRICAL CUTANEOUS 
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M. Logs AND С. R. HAWKES 


A. INTRODUCTION 


A considerable body of research has been performed on vigilance or 
monitorizg behavior (1). Generally, when observers are to detect obscure 
signals—especially transient changes in physical stimuli—detection proba- 
bility declines as a function of time on task. The majority of studies in 
this area have employed visual displays. 

There are practical and theoretical reasons for performing research 
using non-visual displays. In the operational situation the visual modality 
is frequently pre-empted by task requirements. (This is true, to a lesser 
extent for the auditory modality.) Since perceptual capacities are not pre- 
cisely parallel in different modalities, obtained differences in vigilance for 
comparable signals in different modalities should provide insight into the 
nature of the mechanism of attention. 

Vigilance tasks may be arbitrarily divided into two general categories— 
those requiring detection of the presence of signals and those requiring 
detection of changes in signals. 

The authors have recently published a series of studies (6, 7, 10) 
Concerned with detection of the presence of brief, random noise signals 
in the acoustic, electrical cutaneous, or mechanical vibratory cutaneous 
channels. Operators were able to detect simple auditory signals with a 
high degree of efficiency and detection probability remained high through- 
out the session. "These results are consistent with those reported by Elliott (5) 
and by Martz and Harris (12). On the other hand, detection probability for 
faint cutaneous signals was significantly lower, and decreased with time 
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on task. In addition, a progressive tendency toward an increase in response 
time was noted. For moderately intense cutaneous signals, however, no 
decremental tendency was observed, either in terms of latency or of failures 
of detection. " 

Frequently as in such operational situations as the monitoring of sonar 
displays, the inspection of manufactured items, etc., observers are asked 
to detect changes in stimuli, rather than the simple presence of such stimuli. 
Several studies of detection of changes in auditory stimuli have been reported. 
Solandt and Partridge (13) reported a "progressive decline in ability to 
discriminate changes in auditory pitch. Mackworth (11) reported a pro- 
gressive decline in ability to detect increases in durations of pure tones. 
In addition, Buckner, Harabedian, and McGrath (3) have demonstrated 
a progressive decline in detection of auditory intensity differences. 

A very recent experiment by Buckner and McGrath (4) published 
after initiation of this investigation, employed a design similar to that 
of the present study. In separate sessions observers monitored intensity 
changes in visual stimuli, auditory stimuli, simultaneous visual-auditory 
stimuli, auditory and visual stimuli (not simultaneous), or auditory, 
visual and simultaneous auditory-visual stimuli. Detection of auditory 
signals was superior to detection of visual ones. Simultaneous auditory 
and visual signals were detected better than either auditory or visual 
signals alone. When observers were monitoring signals presented in different 
modalities independently in the same session, detection probability for 
easily detected signals increased, that for less easily detected signals de- 
creased, and the over-all performance was roughly equal to the mean. 

Possible differences in detection of temporal changes in auditory and 
cutaneous signals have not been reported. It has been demonstrated that 
at moderately high intensities the detection of the mere presence of auditory 
stimuli was approximately equal to that for equally intense cutaneous sig- 
nals (7). It also has been shown that for alerted conditions, temporal 
discrimination for auditory signals does not differ from that for cutaneous 
signals (8). The object of the experiment was to determine the efficiency 
with which changes in duration of auditory and cutaneous signals could 
be detected and the efficiency with which the detection could be maintained 
over an appreciable period of time. 


B. APPARATUS AND PROCEDURE 


Unless otherwise specified, the apparatus and procedure were identical to 
those of previous studies (6, 7, 10). Auditory stimuli were produced by 
feeding the output of a random-noise generator through an attenuator into 
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Permoflux PDR-8 earphones. Electrical cutaneous stimulation was produced 
by feeding the output of the random-noise generator through an amplifier 
into a 12 mm. diameter active electrode taped to the index finger pad and 
а 25 mm. diameter inactive electrode taped to the palm of the hand. 

Each of the 24 Os (18 male and six female university students) partici- 
pated in four sessions. In one session (condition "C") O was given only 
electrical cutaneous stimulation; in another only auditory signals. In a 
third (condition “СА”), Os received both cutaneous and auditory stimuli 
presented simultaneously. In a fourth session (condition *X") O was given 
either cutaneous or auditory stimulation, the kind of stimulation to be 
given at a particular instant being determined by a random selector switch. 
Sessions, were presented in a counterbalanced order. None of the Os had 
previously participated in this type of experimentation. 

The intensity of the electrical cutaneous signal was 5.1db SL (ie. 
above absolute threshold); in sessions utilizing auditory signals a matching 
procedure was employed to establish a signal strength subjectively equal 
to the cutaneous stimuli. The intensity of the auditory signals averaged 
about 45 db. It was shown in an earlier experiment (7) that detection of the 
Presence of auditory and cutaneous signals of this intensity is good and 
is well maintained. It has been demonstrated (14) that cross-modality 
matches of this kind may be made reliably and that for scaling purposes 
Such matches are valid ones. The cutaneous absolute threshold (RL) de- 
termination and the cutaneous and auditory match were made at the 
beginning of each session and repeated at the end of the session to ascertain 
whether or not the repeated stimulation of the session had had a different 
effect upon the two stimulus modalities. 

Signals of 0.5 seconds suprathreshold duration (with an onset and 
decay time of 50 msec.) were presented regularly throughout the session, 
with a 2.0 second pause between stimuli; these stimuli were referred to as 
“distractors.” Occasionally a “cue” stimulus of 1.0 second duration was pre- 
sented, and O’s task was to press a telegraph key as rapidly as possible when 
he detected the occurrence of the “cue” stimulus, These durations (0.1 and 
1.0 seconds) are readily identified under alerted conditions (8). The inter- 
vals between presentation of “cue” stimuli were 75, 112, 150, 187, 225, 262, 
or 300 seconds. There were four successive blocks of seven trials each, with 
each of the intervals used once (in a random order) in each block. Duration 
of a session was approximately 100 min. 

Earphones and electrodes were worn by all Os during each session. Ear- 
Phones were relatively comfortable and were mounted in Willson Sound 
Barrier earmuffs, providing 15-25 db attenuation of ambient noise (depend- 
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ent upon frequency). Ambient noise level in the experimental chamber was 
about 25 db. Actions of O were monitored with the aid of a closed-circuit 
ТУ system, and voice communication between О and E was possible. The Os 
were paid a standard amount for their participation, and in addition a cash 
bonus was offered for the best performance during the four experi- 
mental sessions. 

Reaction time to the nearest msec was recorded from a Standard Elec- 
tric timer. Failure to respond to a “cue” signal within 3.0 seconds after its 
initiation was recorded as an error of omission. All responses made before 
or after such 3.0 second periods were scored as false responses. 
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ERRORS OF OMISSION 
C. RESULTS 


The data were averaged for the 24 Os in seven blocks of four trials each 
for each condition. In Figure 1, errors of omission are plotted; mean la- 
tencies are shown in Figure 2. 
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In the X condition approximately half the signals were auditory and half 
cutaneous. (Order was determined without restriction from a table of 
random numbers. Actually, slightly less than half of the signals were 
cutaneous.) Total errors for the auditory (A), cutaneous (C), sim- 
ultaneous auditory and cutaneous (AC), and mixed (X) conditions are 
plotted in Figure 1. The error values shown for the auditory and cutaneous 
signals presented in the mixed conditions (AX and CX, respectively) are 
not raw scores; for comparison purposes, the raw scores were multiplied by 
the reciprocal of their frequency *of occurrence in order that the smaller fre- 
quency of these signals could be taken into account. (These are hereafter 
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Differences between conditions and between the first and last blocks of 
four trials were tested by Wilcoxon T tests. Significances of the differences 
between conditions are listed in Table 1. 

TABLE 1 


PROBABILITIES (EsrtMATED BY WiLcoxoN Ts) оғ No 'TIME DIFFERENCES 
BETWEEN EXPERIMENTAL CONDITIONS 


Condition x AX cx C A 
AC <.01 < 05 « 01 <.01 s 
X <.01 <.01 <.01 <.01 
AX <.01 <.01 NS 
cx y № <.01 
Cii. 2.01 


Ы 


'The greatest number of errors of omission throughout the experimental 
period was noted in the cutaneous condition. Failures to respond to signals 
in the cutaneous condition were significantly more numerous than failures 
to respond to signals in the A or AC conditions. (In this latter condition, 
auditory and cutaneous signals were presented simultaneously.) They were 
also more numerous than total failures to respond in the X condition, in 
which Os were to respond to auditory or cutaneous signals which were never 
presented simultaneously. Total errors in the X condition also were more 
numerous than in the A or AC conditions. Numbers of errors in the latter 
two conditions did not differ significantly. 

When the number of AX errors was multiplied by a weighing factor as 
described above and then compared with the number of errors in the auditory 
conditions, no statistically significant differences were noted. Total AX 
errors were significantly less numerous than total AC errors, but the differ- 
ence was extremely slight, of little practical importance, and probably due 
to chance. Adjusted AX errors did not differ significantly from A errors, 
but were significantly fewer than AC, C, or adjusted CX errors. When 
adjusted CX errors were similarly evaluated, it was noted that their number 
did not differ significantly from the errors in the cutaneous condition, but 
it was significantly larger than the number of errors of omission in the re- 
maining conditions. 

'The results described above may be summarized by stating that changes 
in duration of cutaneous signals were less often noted than changes in dura- 
tion of auditory stimuli. When cutaneous and auditory signals were presented 
simultaneously, the detection probability was essentially the same as that for 
auditory signals alone. When they were randomly presented through either 
channel in the same session, detection probability for each kind of signal was 
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essentially the same as when the signals were presented alone within a 
session. 

A significant decrease in detection probability over time was noted only 
for the C condition (P < .05). No significant changes were found in the 
other conditions as a function of time on task. Variability in latency within 
and between Os was considerable. It was apparent from non-parametric 
tests that the temporal changes observed in this condition did not even 
approach significance (see Figure 2). 

Changes in cutaneous threshold after the sessions are of interest. After the 
auditory condition, the mean cutaneous threshold significantly decreased 
(percentage decrease was 24.3, P <. 01). After the cutaneous and X cóndi- 
tions, the cutaneous threshold increased (percentage increases were 40.0 
and 30.6, respectively, P <. 01). After the AC condition the threshold was 
lower, but the change was not significant. Changes in auditory matching 
were not significant. 


D. Discussion 


The findings were not entirely anticipated. Some decline in efficiency 
in responding to auditory signals had been expected in view of Mackworth's 
findings (8). However, the relative magnitude of the temporal increments 
was smaller in Mackworth's experiment, and this may account in large 
measure for the difference observed. Differences in signal schedules, subject 
populations, and the extent to which the behavior of observers was monitored 
in the two experiments may also have produced a differential effect. 

It is difficult to explain why there were significantly more errors of omission 
when monitoring cutaneous signals than when monitoring auditory ones, or 
why a significant increase in number of errors was observed only for cutaneous 
signals. It is true that when Os were required to detect the presence of faint 
cutaneous or auditory signals, the results were similar; failures of detection 
were more numerous for cutaneous signals, and a progressive decrement in 
responding to such signals was noted (6, 7, 10). However, when Os were 
asked to detect the presence of moderate intensity auditory and cutaneous 
signals, such results were not obtained; detection of both types of signals was 
efficient and well-maintained. It appears that, though Os are able to detect 
the presence of cutaneous signals and maintain quality of such detection over 
time, they are not equally able to maintain detection of differences in such 
signals over time. 

The fact that a significant mean change in cutaneous threshold was found 
after the cutaneous session, a significant decrease after the auditory session, 
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and no significant change in the mixed modality session is rather provocative. 
Broadbent's filter theory (1) might predict that as an individual attends to 
signals in other modalities, and the present results are in accord with this 
position. The results of the mixed conditions (AC and X) are harder to 
interpret, but it is uncertain just what would be predicted for such situations, 
Unfortunately, apparatus limitations at the time of the experiment limited 
the possibilities of obtaining changes in auditory absolute threshold, but this 
should be checked in future investigations. 

The change in the cutaneous threshold may account for the decrement in 
responding to cutaneous signals. The differences in trend for detection prob- 
ability for the auditory and cutaneous probabilities are puzzling. Even if we 
assume that adaptation or habituation (peripheral or central) is more rapid 
for cutaneous stimulation, it is not apparent why such processes should vary 
with modality. Some tentative speculations may be adduced, however. 

It was suggested in an earlier article (10) that cutaneous sensations may 
qualitatively resemble spontaneous (itching, burning, etc.) skin sensations, 
while the broad-band acoustic noise signals may not resemble “spontaneous” 
ear noise. The auditory noise apparently is low frequency in quality (2) and 
would not qualitatively resemble the white noise signals. While the spectrum 
of cutaneous physiologic noise is not known, cutaneous pitch discrimination is 
quite poor and is almost impossible to maintain. It is suggested that because 
of constant exposure to the spontaneous cutaneous noise that central inhibition 
of excitation resulting from it takes place (9), and that the inhibition may 
generalize to the cutaneous signals, thus producing the decrement. The au- 
ditory noise and signal may be sufficiently different so that such generalization 
would produce no decrement. 

If the intensity of the cutaneous signals is considerable, then presumably 
the inhibition should not be sufficient to suppress the signal. Indeed the pres- 
ence of moderately intense cutaneous signals is readily discriminated, and the 
discrimination is efficiently maintained. It is possible that the subjective in- 
tensity is reduced to the point that differential discriminations regarding the 
signal are impaired, even though detection of the mere presence of the signal 
is not. It should also be noted that in the present experiment, irrelevant sig- 
nals were presented quite frequently, and since they differ from the relevant 
ones only in duration, the habituation process may have been thereby enhanced. 

An additional point should be discussed. Buckner and McGrath (4) found 
that auditory signals were monitored more efficiently than visual ones, just 
as in this experiment it was found that auditory signals were monitored more 
efficiently than cutaneous stimuli. However, they found that simultaneous 


~ 


M. LOEB AND G. R. HAWKES 109 


auditory-visual signals were monitored more efficiently than either auditory 
or visual signals alone, whereas in the present study the combined auditory- 
cutaneous signals were monitored no better than auditory signals alone. More- 
over, they found that in the mixed condition the detection’of the visual signals 
was enhanced while the detection of the combined signals declined. In the 
present experiment, the detection of the auditory and cutaneous signals in the 
mixed session was the same as when the signals were presented unmixed. 

The difference may be due to the nature of the task. In their experiment 
the observers detected an intensity change; in this one, a duration change. 
Discrepancies, therefore, might be due to differences in diffieulty of the dis- 
criminations made. It seems probable to the authors that another factor may 
have been responsible, viz. ; the difference in efficiency of monitoring auditory 
and cutaneous duration changes may be greater than the difference in effi- 
ciency for monitoring auditory and visual intensity changes. Perhaps the 
presence of an inefficiently discriminated stimulus adds very little to the dis- 
crimination of a more readily discriminated signal, as the observer may con- 
centrate on the readily discriminated stimulus. Differences in the mixed con- 
dition are even harder to interpret. Buckner and McGrath suggested that 
when two signals differing in detectability are mixed in a session, an inter- 
mediate criteria for response is developed. The more detectable signal exceeds 
the criterion ; the less detectable is below it. Therefore, detection of the former 
is enhanced and that for the latter retarded. Perhaps when detectability of 
two signals diverges considerably, as in the present experiment, no interme- 
diate criterion for response is developed; rather, two criteria are retained. In 
this event detection of the signals would not be affected by mixing them. 

The latency data need little discussion. Where the observer’s task is to 
respond to a longer signal, he begins to respond as soon as he is reasonably 
certain that the signal indeed is longer. Under such circumstances, any trend 
would probably be obscured by intra- and inter-observer variability. 'The neg- 
ative finding for changes in latency is therefore of little theoretical significance. 
For a definitive study of latency change, some discrimination not involving 
duration would be preferable. 


E. SUMMARY 


Twenty-four college students were instructed to attend to auditory, cu- 
taneous, simultaneous auditory and cutaneous, or mixed auditory or cutaneous 
stimuli presented in separate sessions, and to respond as rapidly as possible by 
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pressing a key when signals of double length occurred. Detection of auditory 
signals of this kind was much better than detection of cutaneous signals. Prob- 
ability of detection for the auditory signals was constant throughout the 
session, but the probability of detection of cutaneous signals decreased as a 
function of time on task. Detection of simultaneous auditory and cutaneous 
signals did not differ appreciably from detection of auditory signals alone. 
In the session in which the signals could be either auditory or cutaneous, the 
probability of detection of the auditory and cutaneous signals was approx- 
imately the same as their detection probabilities when presented alone. Latency 
was significantly less for auditory signals than for cutaneous stimuli; but no 
significant difference in trend in response latency for the two kinds of signals 
was noted as a function of time on task, A possible interpretation for the 
results is suggested in terms of differences in physiological noise level, in fre- 
quency discrimination, and habituation rate for the auditory and the cutaneous 
modalities. 
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A. INTRODUCTION " 


e 

In the last few years, considerable experimentation of binocular perception 
by stereoscopic and humaseope presentation has been conducted. In contrast 
to earlier research, these experiments have indicated that binocular perception 
of two different monocular stimuli cannot be attributed strictly to the formal 
stimulus properties of the two stimuli presented. Hastorf and Myro (3) and 
Engel (1) demonstrated that a right side up orientation is more frequently 
perceived than an upside down figure at 1 minute, 0.2 seconds, and 0.1 second 
exposures, Pettigrew, Allport and Barnett (5) found correlations with the 
race of the observer and his perception of the race of the stimuli among Afri- 
kaaners. These studies attribute meaningful content, relative to the observer, 
as the significant variable in the obtained perceptual responses. 

In addition to stereoscopic presentation Ittelson has conducted perceptual 
experiments in the leaf room with aniseikonic glasses and has concluded that 
the most important person to the observer is least often distorted (4). A pre- 
liminary investigation with the humascope indicated that in binocular pres- 
entation of parental figures at different exposure times perceptual responses 
included either superimposition or alternation of the two figures, or the ex- 
clusive perception of one of them (8). 

This present study was designed to answer the following questions: (a) 
Would the Os' responses vary in terms of perception of one or two figures 
when exposure time remained constant at 0.5 second; (b) Would any one of 
the three figures, authority, neutral, or peer group, be more frequently per- 
ceived than the others; (c) What kind of fusion occurs when one figure is 
perceived which is not an exclusive perception of a monocular stimulus; and 
(4) Would there be discriminative differences among over, under, and equal 
achievers, 
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Clinical studies have indicated that under and over achievement is related 
to authority relationships in school, generalized from parental relationships 
(2, 6, 7). It was hypothesized that discriminative differences would occur 
between over and equal achievers and under and equal achievers in the per- 
ception of authority and peer group figures in the humascope. 


B. METHOD 


Each O was asked for the name of a friend of his of the same sex whose 
picture was then taken under controlled conditions with a 35 mm. camera. 
Photographs were also taken of a man or a woman not known to the Ós but 
of the'same age who were considered as neutral figures, and two photographs 
of authority figures, the Dean of Men and the housemother of the girls’ 
dormitory, both of whom serve disciplinary functions. 


All the photographs were taken in the same room under comparable con- 
ditions and were as alike as possible. The pictures were taken with Tri X 
film and a light meter reading as near f/8 as possible. "They were taken of 
head and shoulders with body turned slightly to the right. To eliminate facial 
expression, all the subjects photographed were asked to smile. 

Each O was shown six stimulus-presentations which included the following 
pairings: (а) neutral and authority; (b) authority and neutral; (с) friend 
and neutral; (4) neutral and friend; (e) authority and friend ; and (f) friend 
and authority. The stimulus-presentations included three basic pairings with 
the left-right order reversed. 


Each of the Os was shown the six variations in random order, with no two 
Os receiving the same order of presentation. All the photographs shown to 
the Os were of the same sex as the O. Neutral and authority pictures of 
women were shown to the women, and neutral and authority figures of men 
were shown to the men. The variations in stimulus presentation differed in 


content only in the photographs of Os' friends which were peculiar for each 
individual. 


1. Apparatus 


The humascope was used as the instrument for the binocular perceptual 
experiment. This machine is an elaboration of the stereoscope. It permits cor- 
rection for eye dominance by an adjustment device so that points in the two 
monocular visual fields coincide relative to the individual's vision. Adjustment 
of the intensity of light in each chamber was used as an additional control. A 
test pattern consisting of two cards, one with a horizontal black line in the 
exact center and one with a vertical black line in the exact center, both against 
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white backgrounds, was used so that each O could adjust the angles so they 
intersected to form a cross, Before each stimulus-presentation, each exposure 
was flashed on the reverse side of the test pattern cards so the eyes of the 
photographed persons were exactly on the horizontal*lines equidistant from 
every other side of the card. 


2. Observers 


The Os were 33 college sophomores divided into two experimental and one 
control groups. Eleven of the Os were classified as “over achievers,” i.e., they 
were significantly above their predicted rank in their class; 11 of the Os were 
classified as “under achievers,” i.e. they were significantly below their pre- 
dicted rank; and 11 of them, the control group, were classified as “equal 
achievers,” i.e., they fell within the range of their predicted rank. These 
classifications were determined by a prediction made from their high school 
rank and the CEEB verbal scores as compared with their actual rank com- 
puted upon grade point average. Over numerous years of trying to find an 
accurate predictive measure, the registrar found that the best predictor con- 
sists of a multiple correlation of high school rank and CEEB verbal scores at 
this college with more than 90 per cent of the students falling within their 
predicted range. The O group, the “over achievers” and the U group, the 
“under achievers,” were taken from the extremes of the distribution with a 
significant statistical deviation (p = 0.01). 


3. Procedure 


O was seated beneath the binocular viewing device of the humascope. The 
two card test pattern was placed on the openings opposite O, and he was 
asked to adjust the pattern so the two lines intersected to form a cross. The 
light remained constant with maximal intensity used in both monocular cham- 
bers for each O. 

The following instructions were given: 

You will be shown a series of six exposures. You are to look straight 
ahead with both eyes and indicate when you are ready. The exposure- 
time will be short so be prepared to give as complete a description of 
what you saw as you can, You will be asked to report what you saw 
after each exposure. 

The windows were covered with dark cardboard and the lights turned out 
except for those in the humascope, and the film projectors. Os’ responses were 
tape recorded. 

О was asked, “What did you just see?” If his reply was vague, e.g., if he 
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said a man or a woman, he was asked, “Could you describe it a little fur- 
ther?” Lf a description was given without spontaneous identification, he was 
asked if he recognized the person. lf О reported the presence of two figures 
he was asked if he could elaborate further on their relative positions. 


C. Resutts 


The tape recorded responses were analyzed systematically. The following 
data were abstracted: (a) each of the six responses was categorized by estab- 
lished criteria; (5) a record was made of the number of times the right or 
left stimulus was used by O in his responses; (¢) O's responses were classified 
by number of times that O indicated perception of one or two images; and 
(d) each of the six stimulus presentations was analyzed separately using the 
total group's responses. 

All responses were categorized in terms of stimulus-recognition which in 
this case included either identification by name of the stimuli or a correct 
description of the stimuli. All responses were then classified as (a) Friend, 
(b) Authority, (c) Neutral, (d) any combination of the afore-mentioned, or 
(e) Original. 

Each of the stimuli was presented four times to each О and a total of 4 
times to each group. The amount of times that each group correctly recognized 
the stimulus out of the total amount of times that it appeared was computed 
for the friend, authority, and neutral figures. Table 1 gives the frequencies 
and chi square values of the comparisons of stimulus recognition between 
Group E and Group O. The values are all statistically significant with Group 


TABLE 1 
FREQUENCIES OF STIMULUS RECOGNITION FOR GROUP E (EQUAL ACHIEVERS) AND 
Group О (Over ACHIEVERS) AND THE CHI-SQUARE VALUES FOR 
THE COMPARISON BETWEEN THE Two GROUPS 


Ml EE di lh al PM u 
Recognition 

of friend 29 39 x2= 648, p= 02 
Recognition 

of authority 18 6 x2 = 8.24, p= 01 
Recognition 


of neutral 14 2 х2=110,Р= a 
E giving the most frequent recognition rate of authority and neutral figure 
and Group O giving the most frequent recognition rate of the friend figure. 
None of the comparisons between Group В and Group E was significant. 
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"Table 2 indicates the number of responses which included single ог double 
images for Group Ё and Group O. Group E gave more responses including 
two images than Group O, but more than 70 per cent of the responses of exch 
group dexcribed only one image. Table 3 gives the comparison of corresponding 
double image responses between Group Ё and Group O with Group Æ again 
giving the larger number of corresponding double image responses. The same 
comparisons between Group E and Group B were not significant. 

1 


Хомака оғ Since AND Douste 1ммж Responses roa Gtoup Ё 
axo Grour О Wirw Cm Souaeg Vator. 


Single Double Chi-square valis 
Group E 47 19 хі = 542, pear 
Group О $8 ^ з 


Group E Group O Chi-square value 

Corresponding 
double images 10 3 х? = 413, p= OS 
ьт —ҸҸҶҲ—————————————————————————— 


"These original responses will be considered as perceptual distortions. An 
analysis of the distortions indicated that they fell into two categories: (a) 


gave the lowest number of corresponding responses and the largest = oi 
original responses, with Group B next in order and Group E with the lowest 
number of distortions. 
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D. Discussion 


The data of this experiment can be classified into the following types @ 
perception: (a) superimposition, the appearance of two separate images; (Ё 
fusion, the appearance of a single image whose description included some 
the characteristics of each of the monocular stimuli present; and (c) exclu: 
perception of a single image. Alternation did not occur in any of Оў 

. Less than 30 per cent of the total number of responses for the ent 
group fell into the superimposition type qf response, and only 12 per cent 
the total number of responses included correct simultaneous recognition 
two separate images. 

In spite of the two mechanical controls for eye dominance one might 
tribute the exclusive perception of one of the two monocular stimuli as 
function of eye dominance, except that not one of the 33 Os indicated a ri 
or left pattern of responding. Frequently the monocular stimulus perceive 
was seen with a characteristic of the other stimulus present, e.g. "à picti 
of my friend with one side of her hair long." The responses which 
categorized as original appear to be in part a function of a fusion of the ch 
acteristics of both monocular stimuli organized into a stimulus pattern unig 
to the observer. 

The original or distorted responses were categorized into authority 
peer group kinds of responses. All the authority distortions, i.e., those à 
pearing in the four variations including pairings of the authority and frie 
stimuli and the authority and neutral stimuli, which included an adult fig 
can be subsumed under authority substitutes. A total of 13 original respon 
included substitute authority figures including the following: Kefauver, 808 
one’s mother, Dave Brubeck, another housemother, a Negro man, and seve 
unidentifiable older women. These responses were given by six different 
with eight of the responses occurring within the over-achieving group. 

The peer distortions can be classified into three types of distortions: 
friend identified incorrectly; (b) friend distorted; and (c) peer substitu 
In contrast to the authority distortions, the peer distortions occurr in 
six variations even when the friend stimulus was not present. With the 
ception of one O, every O recognized their friend at least once during ! 
experiment. Eleven of the Os’ responses included substitute peer figures WM 
were identified as other students on campus whom the Os knew. Eight of 
peer distortions occurred when the friend was given as a response when, 
fact, the friend stimulus was not presented, The incorrect identification 
the friend occurred on the authority and neutral pairings, but the authe 
figure was never identified when it did not appear. Five of the peer disto ti 
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were classified as distorted views of the friend stimulus, eg., friend with 
Jewish nose, friend older, wilted, friend growing evil as in. The Portrait of 
Dorian Gray. These five responses were considered as originals inasmuch as 
they were future interpretations of what the friend might [ook like. Twenty» 
three of the responses considered as correct identifications of the friend stim- 
ulus did include, however, certain distorted features which appeared to be in 
part а fusion of the characteristics of both stimuli present. The kind of dis- 
tortions included the following areas: (а) change in facial expression, eg. 
half smiling, stern, unhappy; (5) ‘other apparel, eg, pearls, glasses, black 
dress of authority figure; (c) different kinds of hair, eg, crew cut, gray 
hair, half blonde; and (4) structural changes, e.g, out of proportion, with 
three eyes, with two heads. 

The data of this experiment indicate that factors other than the formal 
stimulus properties of the photographs entered into Os responses. Meaningful 
content was not defined in the previous experiments cited; however, Ames has 
defined it as a kind of weighted average of the past experiences of the per- 
ceiver, Meaningful content could be considered in terms of the familiarity of 
the stimuli to the perceiver which would account for the high recognition rate 
of the friend stimulus and the low recognition of the neutral stimulus. "This 
interpretation would not hold, however, to the noticeably low recognition 
rate of the authority stimuli, who were familiar to all the Os, It is quite 
probable that anticipation entered into the perception of the friend stimulus 
inasmuch as the Os knew that their friend was somehow involved in the ex- 
periment. 

The original responses indicate that the Os did organize their percepts into 
а pattern which had relevance for them. The data indicate that the age of the 
stimulus figure was a frequently utilized one. The responses which included 
value descriptions of the stimuli are more clearly a function of the perceiver's 
orientation. The authority, neutral, and friend stimulus remained constant for 
cach O, and yet several of the Os perceived their friend in the process of 
change either in terms of the future, change of mood, or change in physical 
features, Certain cues from the past experience of the observers were gen- 
tralized into their discriminations in this setting. It appears that when two 
Monocular cues are different in terms of meaningful content the ambiguity is 
Structured so that the stimulus pattern has meaningful organization to the 
perceiver. 

The question of the substitution of authority and peer figures for the actual 
authority and peer figures used as stimuli is a difficult problem. In every 
instance in which this type of response occurred the persons identified in the 
responses did not correspond in terms of physical features to the stimuli 
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present. What cues were utilized by the Os which they associated to these 
particular people cannot be determined in this experiment. 

'There were no significant differences between the under achievers and 
equal achievers ih perceptual discrimination of authority and peer group 
figures. The over achievers perceived the peer group figures significantly more 
often than the equal achievers, and the over achievers perceived the authority 
figure significantly less frequently than the equal achievers. The over achievers 
gave the largest number of authority substitutes. Each of the three groups 
was able to discriminate the peer figure significantly more frequently than the 
authority and,neutral stimulus figures. 


E. SuMMARY 


Thirty-three Os, divided into three groups, over achievers, under achievers, 
and equal achievers, were shown six exposures of authority, peer group, and 
neutral figures presented binocularly in the humascope. Single image responses 
were given by each group more frequently than double image responses. The 
peer figure was recognized more frequently by each group and significantly 
more frequently by the over-achievers than by the equal achievers. The au- 
thority and neutral stimuli were least often recognized by the three groups, 
but recognized significantly more often by equal achievers than over achievers. 
Perceptual distortion occurred which included substitute authority and peer 
group figures and various distortions of the friend stimulus. The over achievers 
gave the largest number of distorted responses. 
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VERBAL REPORT AND JUDGMENT OF AN 
UNSTRUCTURED STIMULUS* 


Institute of Group Relations, The University of Oklahoma 


Үүпллам Ковевт Hoop AND MUZAFER SHERIF 


A. INTRODUCTION AND PROBLEM 


One of the established experimental methods in social psychology is meas- 
urement of changes in judgment accompanying variations in social influence. 
Procedures have been applied to judgment of a variety of stimulus dimen- 
sions (e.g, apparent movement, warmth, length, numerosity, affectivity) 
and have utilized different social influences (e.g., judgments of other per- 
sons in various prestige and status relationships to $, or with membership 
in social aggregates and groups). 

During the last decade, interest in psychological processes involved in be- 
havioral changes and a healthy concern with the validity of laboratory results 
have led to certain pertinent questions. Does the individual who changes 
his verbal reports with the introduction of a social influence actually see the 
stimulus situation differently, or is he simply reporting in a way calculated to 
avoid disapproval and to appear agreeable? Is there a discrepancy between 
his perception or judgment of the situation and his verbal report to E? That 
discrepancies do occur is shown by studies in which stimuli to be judged 
clearly differ and 8 faces a number of other individuals (planted Ss) stating, 
in effect, that they do not differ (1, pp. 451-483.) Here the typical finding 
is that a minority of the Ss agree with the planted Ss’ judgments and that 
most of these later say that they did not in fact “see” the situation as they 
Teported it. 


Festinger (3) suggested a behavioral criterion for evaluating whether or 
not a discrepancy between §’s experience and his verbal report occurs, viz., 
determining whether or not convergence to an experimentally introduced 
Standard continues following its removal. On the basis of this criterion, 
experimental evidence of a discrepancy is lacking when the stimuli are un- 
Structured in the dimension judged, i.e, when stimulus determinants are 
Such that alternative perceptual organizations are feasible. The original 
Studies on judgments of extent of autokinetic movement in interaction situa- 
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tions (6) revealed no discrepancy between judgment and verbal report by th 
criterion, After judging extent of movement with others, Ss subsequently 
adhered to the range and norm developed in the interaction situation whe 
making judgments alone on a different day. More recently, the maintenance: 
of judgments formed in social situations was reported in individual sessi 
held after intervals of 28 days (2) and a year (5). 

If lack of correspondence between judgment and verbal report were 
general finding in experiments on social influence, it might be concluded 
that such experiments reveal merely responses expected of agreeable, social- 
ized individuals to direct social pressures or demands from others in the 
situation. If so, findings obtained by this laboratory method would not be 
pertinent to the more lasting changes produced by social influences in actual 
life. Thus the correspondence or lack of correspondence between judgment 
and verbal report is a crucial problem in social psychology. The problem may 
be stated more specifically: Under what conditions is a discrepancy found or 
not found? What is the nature of the social influence in these conditions 
how is it perceived by S? 1 

As a first step, it may be noted that discrepancies are sometimes repo red 
in situations where the stimulus dimension is definitely graded in clear 
alternatives (structured situations). Judgments of other individuals com: 
trary to perceived stimulus differences contribute to S’s perception ol 
“social pressures” to conform. At an opposite pole, when facing a situa tior 
whose stimulus determinants permit many alternatives, S is influe се 
by an experimentally: introduced standard and may be unaware of tl 
influence. In the latter situation, it may be misleading to speak of “soci; 
pressures." The problem of the present experiment concerns this latter po le 
which may be conceived as an end segment in the range of gradations of 
structure in social influence situations. ` 

The experimental situation was defined by the following guides: (a) Th 
stimulus dimension judged permits varied alternative modes of experience and 
behavior. (The autokinetic situation was chosen.) (5) Procedures eliminat 
as much as possible any suspicion that the experiment has anything to @ 
with any kind of social influence. (c) Immediate social pressures, in the 
of the presence of another person making judgments or the sound of 
voice, are eliminated. The social influence is perceived by $ as coincidenta 
to his presence in the situation and is absent when he renders judgm nts 
(d) S does not "commit" himself in the presence of a planted S an 
encouraged to judge as he sees fit. (e) Extensive data are collected on 
experiences in the experiment as reported after he makes judgments. 
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data are a basis, in fact the only available basis, for inferring his experience 
at the time. 

The hypotheses were that under the conditions stated above: (a) S's judg- 
ments would converge toward those of a planted § to which he was exposed 
prior to rendering judgment, and (5) there would be no discrepancy between 
experience of the stimulus and verbally reported judgments. 


B. METHOD 


Ss were told that the purposeeof the experiment was the design of tests 
of visual abilities under low illumination. E identified himself as a graduate 
student employed to work on a research contract and avoided any mentior 
of psychology. The experimental darkroom was located in an Army Reserve 
building. Before entering the* darkroom, E explained to $: 

We've found it takes the average person's eyes about three to 15 
minutes to adjust to the dark enough to see the light. I left the observer 
who started before you in the darkroom while I came to get you so 
that we could save that 15 minutes. He has about that many estimates 
to make in order to finish his series. I'll bet he's asleep by now, You 
can just sit in the darkroom and let your eyes adapt while he finishes, 
and then you and I will be ready to go to work. 


The room was dark when $ entered and he never saw the planted S. E 
asked the planted S if he had taken a nap. The planted $ answered: “No, but 
this would be a good place to take one. It sure is dark in here." Except for 
his judgments, he said nothing else in the naive S’s presence. The naive $ was 
led to a chair at one side of a table where the planted S was seated, facing 
the light source. "Then he was told: 

I'll tell you what we are doing before we start again so that it won't 
be quite so boring—just sitting there. The observer who is working now 
has a box in front of him with a button on it. His job is to watch for 
the light to come on down at the other end of ће room—off to your right. 
I will say “ready” about three seconds before the light appears. He 
Watches the light, and as soon as it starts to move, he punches the 
button. After a few seconds the light goes off, and then he tells me 
how far it moved—just the distance it moved through space; the direction 
doesn’t matter. 


The planted $ then gave a series of 18 judgments, spoken in a clear voice 
but with a degree of assurance planned to approximate that conveyed by naive 
Ss in pre-tests. For half of the Ss, these 18 judgments were distributed 
between 1” and 5” with a mode of 3”. For the other half of the Ss, the 18 
judgments were distributed between 6” and 10" with a mode of 8". When 
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the series of 18 judgments was completed, $ was asked to wait in the dark- 
room (two minutes), while the other observer was paid. Then S moved 
behind the table and the instructions for judging movement were repeated, 
E avoided any comment on the planted 53 judgments. A few Ss expressed 
disagreement with them after the "plant" left, and they were told: “You 
call them the way you see them.” 

Following four trial judgments, each $ gave a series of 50 judgments at 
one minute intervals. Then S. was taken to where a questionnaire was 
administered. 


а e C. APPARATUS 


The autokinetic apparatus exposed a pinpoint of light automatically 
through a circular hole 1 mm. in diameter (see Sherif and Harvey, 1952, 
for specifications). The brilliance of the light was reduced approximately to 
half, and exposure time was set at two seconds. Pretests of these adjustments 
resulted in relatively small and consistent judgments of extent of apparent 
movement. The darkroom was 15’ X 30’ with S-to-light distance of 20’. 

The questionnaire administered following the judgment included several 
linear scales to secure estimates of confidence, influence of the planted S and 
extent of agreement with him, as well as open-ended items concerning pure 
pose and possible utility of the experiment, role of the planted S, descriptions 
and estimates of apparent movement. 


D. Susyects 


Ss were 24 male college students paid as “observers” and unfamiliar 
the autokinetic phenomenon. Random assigment to the two experimental 
conditions was restricted only by matching for age. Pre-test data indicated 
differences in response to the experimental conditions related to age, whi 
factor probably summarizes several related characteristics of college students 
e.g, classification, academic success, ease in an experimental situation. In 
each condition, five Ss were between 17 and 19 years old, two Ss were 
years, and five Ss between 21 and 27 years. The planted S was the 
person in each session (age, 20 years). 


E. RrsurTs 


Data bèaring on three general questions are pertinent to the hypotheses: 
| 1. Do $'з judgments conform to the mode and range of the planted $^ 
judgments previously overheard? 

2. Do S's experiences as reported immediately after the experimen! 
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session agree with his verbally reported judgments? 
3. Is S aware of any influence from the prior judgments of the planted $? 
Table 1 gives the median judgments by Ss in each condition. The median 
of all judgments for the sample exposed to the 1-5” “range is 3.98", and 
that of the sample exposed to the 6-10” range is 6.79”. 


TABLE 1 
MEDIAN JupcMENTs BY Ss Inimiatcy Exposeo TO DIFFERENT RANGES 
Condition: % Condition: 
1-5" Range 6-10" Range 
Inches Inches 
2.6 3.1 I 
2.7 43 
3.2 49 
3.4 6.5 
3.5 6.6 
3.8 6.8 
3.9 68 
41 7.5 
43 7.6 
4.9 77 
5.1 8.5 
5.7 11.5 


Mann-Whitney U = 16 

Ф < .001 (one-tailed test) 

The differences between the medians for the two conditions were tested by 
the Mann-Whitney statistic, U, and were significant ($ < 001). 

Figure 1 shows the proportion of Ss’ judgments which were 5" or less and 
6" or more. Ss exposed to the 1-5” range placed the bulk of their judgments 
below 5" and Ss exposed to the 6-10" range concentrated their judgments 
above 6". In the 1-5” condition, 81.1 per cent of the judgments fell be 
tween 1—5" and the range of judgments was 10". In the second condition, 
70.5 per cent of judgments were 6 or greater, and the range was 24". 

Responses to questionnaire items concerning the purpose of the experiment 
were identical or entirely consistent with the instructions for all but one S. 
The latter, a bright young physics student, had already observed to E that 
overhearing another person might affect one's judgments. However, this 8 
estimated that he himself was influenced by the plant in only about 25 per 
tent of his judgments. Actually 74 per cent of his judgments fell within the 
plant’s range. Explanations of the procedures by other Ss were in terms of 
tests for "night flying," "night driving" and the like. All Ss accepted E's 
*xplanation of the plant's presence. 

In inferring correspondence between 85 verbal reports and experiences of 
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greater than 5" 


ШШШ 


5" or less 
JUDGMENTS 
FIGURE 1 
PROPORTIONS ОР JUDGMENTS 5” OR Less AND GREATER THAN 5" For Two ConprTioms 
apparent movement, a crucial comparison is between medians of the obtaii 
judgments and Ss’ responses to the questionnaire item: How far did the ligh 
seem to move usually?" The summary in Table 2 reveals small difference 
between the two. The significance of differences between each S’s median 
judgment and his subsequent report of “usual” extent of perceived move 
ment was tested by the Wilcoxon Matched-Pairs Signed-Ranks Test. h 
resulting Ts of 21 and 26 for Ss in the 1—5" and 6-10" conditions, T 
spectively, were not significant ( > .05, two-tailed test). Thus the h 
pothesis that Ss reported movement as they saw it is supported. 
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TABLE 2 
MrbiANS оғ OBTAINED JUDGMENTS AND Ехтахт Or Movement 
Usvatty Peacerven sy $$ 


Obtained Usual extent D Range of 
judgments perceived differences** 
Condition Inches Inches T* Inches 
1-5" range 3.98 3.88 21 “12-435 
6-10" range 6.79 7.00 26 -1.5-+13 


* Wilcoxon test: p > .05. 

** Difference between S’s medial judgment and usual extent of movement he 
reported having perceived. 
while another stated that he was uncertain as to his accuracy. The гепїйїй- 
ing 22 Ss stated either that the plant overestimated or underestimated. 

Asked to estimate on a linear scale the proportion of his judgments 
influenced by the plant, only one $ overestimated the extent to which his 
judgments actually fell within the prescribed range of the plant. The median 
difference between the proportion of judgments falling within the prescribed 
1-5” range and the proportion which Ss in that condition estimated to be 
influenced was 64 per cent (range: —7-100). The median discrepancy for 
the 6-10" condition was 57.5 per cent (range: 16-80). Since all but one $ 
underestimated the extent of agreement between his judgments and those of 
the plant, the direction of differences is clearly significant (р < .005, two- 
tailed Wilcoxon Matched-Pairs Signed-Ranks Test). The size of the dis- 
crepancy between the proportions of judgments actually falling within the 
Prescribed ranges and the proportions Ss thought were influenced was sig- 
nificant for both conditions (p = .005, two-tailed Walsh test). 

The distributions of responses on a 5-category scale concerning amount 
ОЁ agreement between plant’s judgments and S’s own judgments were prac- 
tically identical for the two conditions. One $ in each condition rated his 
Agreement with the plant between "Agreed some of the time" and "Much 
agreement," Of the remaining 22 Ss, half checked "Agreed some of the time" 
and half checked “Positively no agreement" or "Little agreement.” 


F. DiscussioN 


Analysis of the results has indicated that the prescribed range of a planted 
8, overheard briefly prior to rendering judgments, did influence the norm 
and range adopted by S in this situation. The purpose of the experiment and 
the role of the plant were accepted as genuine. There was no significant dis- 
crepancy between §’s reported judgments and his experience of extent of 
movement. On the whole, Ss were not aware of the extent to which their 
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judgments coincided with the plant's. Thus we may consider the main 
hypotheses supported. In a situation lacking clearcut determinants in the 
stimulus dimension judged, the spoken judgments of another person serve 
to anchor experience of the individual, and this experience is accurately re- 
flected in his verbal reports while rendering judgment. 

While much experimentation on social influence has quite properly focussed 
on interaction stiuations, it is apparent that even in the absence of interac- 
tion between individuals or the immediate sound of another’s voice, the 
judgments of another person overheard previously may exert a categorizing 
effect, delimiting the scope of perceived alternatives and affecting the modal 
value. This conclusion is consistent with the experimental findings concerning 
the categorizing effect of linguistic concepts (4). In such situations, it would 
seem misleading to conceptualize the influence process in terms of arbitrary 
“social pressures," particularly when $ is unaware of being influenced. 

The situation in this study represents near-minimal social influence whose 
strengthening by the ascription of authority or prestige should lead to even 
more striking differences in judgments by Ss overhearing different prescribed 
ranges. 

The use of a minimal social influence in the present experiment permits 
analysis of some of the stimulus determinants operating even in so unstruc- 
tured a situation as the autokinetic set-up. Under the usual conditions of 
autokinetic experiments as to size of room, distance from light, length of ex- 
posure and brilliance of light, Ss ordinarily center judgments around a mode 
of 3-6”, the individual who exceeds a mode of 8-10” being exceptional. 
In comparison, judgments made in a large, empty auditorium are greater in 
both mode and range (7). In the present experiment, the brilliance of the 
light was reduced, which resulted in pre-test judgments of small movement 
within a narrow range. 

Certain differences in the responses by Ss exposed to the 1-5” range and 
the 6-10” range are worth noting. In a situation more conducive to the 
perception of small movements, the introduction of the 6—10" range not 
only set a level considerably higher than "normal" for these viewing condi- 
tions, but also resulted in a range (24) unusually large for these conditions. 
In the autokinetic situation or other situations conducive to various alterna- 
tive modes of perceptual patterning, possible conflict among alternatives can 
be resolved rather easily. In the present case, Ss in the 6-10” condition 
estimated distance to the light as farther (median: 19’) than Ss in the 1-5” 
condition (median: 14^). This estimate is congruent with their larger median 
judgment of perceived movement (viz., 6.79", as compared to 3.98”). The 
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limits imposed by stimulus determinants are strikingly apparent when the 
social influence diverges from them increasingly. Whittaker (8) has shown 
that when the social influence diverges widely from the S’s mode, he ignores 
‘the social standard completely. . 


G. SUMMARY 


The validity of experimental methods for studying lasting changes in 

judgment as a function of social influence requires that verbal reports of 

judgment reflect S’s experience of the stimulus dimension. This paper dis- 

cusses factors determining whether or not a discrepancy between verbal - 
“reports and S’s experience will arise. An experiment^is presented in which 
the stimulus dimension judged (extent of autokinetic movement) permitted 

- alternative modes of experience and report. Procedures were designed so 

that Ss would not suspect that a study of social influence was in progress. 

$ did not "commit" himself in the presence of another person, and immediate 

"social pressures" were eliminated. S was exposed, as though accidentally, 

to the prescribed judgments of a planted $ prior to rendering judgment. 

ШО In this experimental situation, judgments of Ss exposed initially to different 

prescribed ranges did differ significantly in the predicted directions. There 

was no significant difference between verbal reports in rendering judgment 

and experiences of movement, as inferred from other behavioral data. On 

- the whole, Ss accepted E’s account of the purpose and procedures as genuine, 

- and were unaware of the extent to which their judgments had been influenced. 

This situation is contrasted with those at an opposite pole, in which de- 

terminants in the physical stimulus situation are predominant and discrepant 

Social standards are introduced. 


Е 
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A. Purpose 
Hy droxyphenamate (Listica)! is a new tranquilizing agent for mild and 
derate anxiety states which are met with in the office prattice of medirins. 
droxyphenamate is a monocarbamate, in distinction to meprobamate, which 
а dicarbamate. The effect of the drug on the central nervous system is 
sed by the molecule as a whole, rather than by the carbamate group 
іе. There is no evidence to indicate that a tolerance or cumulative effect 
ped. It is not as yet known whether the influence of hydroxyphena- 
is directly upon the cortex or whether it is through the indirect action 
rtical areas which in turn affect the cortex. Clinical improvement 
s been reported with hydroxyphenamate in anxiety states (1), dermatologic 
(2), allergies (3), cardiovascular illness (6), headache (+), and 
bholism (5). The present study compared the effects of hydroxyphena- 
ate and meprobamate upon psychomotor functions. 


B. Метнор 


e following measures of motor functioning were used: 
Cancellation. The subject (5) was told to cross out as many “e's” on 
d page as he could in 60 minutes. This task was repeated, and a 
Score obtained, as well as an omission (error) score. 
Digit Symbol. S had a code key of symbols paired with digits 1 through 
was asked to fill in as many of 90 empty squares as he could in 90 
referring to the key as much as he wished. This is a subtest of 
Wechsler Scales. : , 
Dotting Test. S was presented with an 8 X 25 grid of quarter-inch 
Squares and was asked to put a single dot in as many squares as he could 
in € minutes. This added an element of motor control to the standard 
of tapping test. The test was repeated and a single score obtained. 
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4. Purdue Pegboard. This is a standardized test which requires 5 to work 
as quickly as possible placing by hand small metal pegs in holes. 

a. Right hand speed. S placed as many pegs as possible in 30 seconds. 
The test was done three times and a single score obtained. 

b. Both hands assembly. $ placed a peg in hole, a washer on the peg, 
a collar on the washer, and another washer on top of the collar, assembling 
as many as possible in 60 seconds. The test was done three times, and a 
single score obtained. 

5. Porteus Mazes. This was a series óf three paper and pencil mazes 
graded for diffigulty and scored for time and errors. 
=ч. Steadiness Test. The 8 attempted to hold a metal rod inside three 
holes of varying diameters without touching the edges of the metal plate. A 
buzzer signaled each contact and the score was number of contacts. 

These tests represent the simplest motor behavior (dotting, cancellation 
and right hand speed), moderately complex behavior (both hands assembly), 
and complex motor behavior which has many central aspects of choice and 
discrimination (digit symbol and mazes). The ability measured by the 
steadiness test is probably not on the same continuum, though steadiness and 
relaxation with moderate tonus are necessary components of motor coordina- 
tion. The complex tasks, digit symbol and mazes, bear a relatively high 
relationship to general intelligence. Most of these tests have been used 
repeatedly in drug evaluations. 

Ss used were 48 volunteers from a city prison, divided randomly into 
three groups of sixteen each. These groups did not differ significantly in 
mean years of school completed (9.9, 8.9 and 9.4), percentages of rurally 
educated (about 12 per cent of each group), or mean age (25.4, 28.7 and 
27.9). 

'The design of the study called first for all tests to be administered to 
each group on the day preceding treatment (Day O). 'The same tests 
were repeated on one group (Listica-meprobamate) after four days of treat- 
ment with Listica, on another group after four days of treatment with 
meprobamate (meprobamate-Listica) and on a third group after four days 
of medication with identical placebo pills (Day 4). After testing, the medi- 
cation was reversed, and the Listica-meprobamate group was tested follow- 
ing four days of treatment with meprobamate, the meprobamate-Listica 
group was tested following four days treatment with Listica and the placebo 
group again retested following eight days of medication with placebo 
(Day 8). Three Ss in the meprobamate-Listica group were discharged 
after being tested on Day 4. Therefore this group was reduced to a size of 
thirteen for several of the analyses. 
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The author was not aware of the experimental construction of the groups 
until testing was completed. 

The design thus allowed for the following analyses: 

1. Assuming that the three groups were equal beforé the study (that is, 
on Day O), did either experimental group differ from the control group 
on Day 4? Or alternately, was either active drug associated with a change 
from Day O to Day 4 greater than that associated with medication by 
placebo? Was there such an effect when the two drug groups were compared 
to the control from Day O to Day 8? 

2. Did the two active drugs differ from each other in their effects upon 
psychomotor coordination? Did the Listica group differ from the mepro- 
bamate group оп Day 4? Was there any significant reversal of trend which 
took place when the drugs were switched, that is, from Day 4 to Day 8? 

'The final choice of indices of motor performance was in part determined 
by the empirical reliabilities and distributions of the measures. On the can- 
cellation task, the distribution of number correct was quite different from the 
distribution of errors. No combination of number right minus errors gave 
as wide a distribution or as high a test-retest reliability as did each taken 
alone. Therefore, they may be presumed to measure different skills and 
were both used in the analysis. 

The mazes were also scored for total time, number of errors, and several 
combinations of time and errors. Again, both time and error scores were 
retained, as they seemed relatively independent statistically. 


TABLE 1 


'Trsr ReLIaBILITIES (PLAcEBO Group, Day 0-DAY 4) 
Test Rank order correlation 
Cancellation 71 
Digit symbol .78 
Dotting 89 
Right hand 75 
Assembly .66 
Cancellation errors 71 
Steadiness .84 
Maze time 74 


EN IT | a шш 
The test-retest reliabilities, derived from the sixteen Ss in the placebo 
group, are shown in "Table 1. They appear to be satisfactory for statistical 
analysis, 
Some of the scores were normally distributed, but the data for the can- 
cellation errors, steadiness, maze time and maze errors were markedly 
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skewed, so that nonparametric statistics had to be employed. The .10 level 
of significance was used as one which would be best suited to an exploratory 
investigation, using two-tailed tests in every instance, since no a priori hypoth- 
eses were made regarding which group would be superior. 


C. RESULTS 


Table 2 indicates that no significant premedication differences existed 
among groups, using the analysis of variance (F) for the normally dis- 
tributed variables and the Kruskal-Wallis one-way analysis of variance 
technique (H) for the skewed variables. Probably values (№) are indicated 
inthis and all other tables only if they are less than the .10 level. 

Table 3 lists mean and median scores after four days of medication. Again, 
no significant differences appeared, suggesting that both controls and med- 
icated groups improved approximately equally on their second tests. Table 4 


TABLE 2 
Day 0 Scores 
Meprobamate- Listica- 
Placebo Listica Meprobamate 
Means F 
Cancellation 85.1 824 79.2 43 
Digit symbol 36.1 36.6 37.9 .20 
Dotting 229.7 225.8 2344 A5 
Right hand 45.3 44.3 47.3 1.92 
Assembly 107.2 102.8 111.9 1.07 
Medians H 
Cancellation Errors 15.0 19.0 9.5 1.5 
Steadiness 34.5 31.0 30.0 7 
Maze time 351.5 248.0 244.0 1.5 
Maze errors 12.0 7.0 6.0 3.5 
TABLE 3 
Day 4 Scores 
Meprobamate- Listica- 
Placebo Listica Meprobamate 
Means F 
Cancellation 86.1 86.7 84.4 07 
Digit symbol 42.1 39.3 414 45 
Dotting 247.4 237.7 242.8 48 
Right hand 47.2 46.8 46.9 11 
Assembly 119.1 114.7 118.4 27 
Р Medians H 
Cancellation errors 7.5 13.5 11.0 1.6 
Steadiness 5.0 25.0 19.0 29 
Maze time 178.5 239.5 224.0 0.4 
Maze errors 10.0 9.5 8.5 0.7 
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shows mean or median changes from Day 0 to Day 4, arranged in such a 
manner that a positive score indicates improvement and a negative score a 
decrement. One notes that the placebo group improved significantly more 
than either experimental group in total time required 'to trace the three 
mazes. Thus, while the three groups do not differ in absolute level of maze 
performance on Day 4, the trend toward a longer total time by the control 
group on Day 0 was reversed by their greater improvement. 


Table 5 shows mean and median scores for Day 8, after the control group 
e 


TABLE 4 
DIFFERENCE Scores Day 0 To Day 4 ° 
Meprobamate- Listica- 
Placebo Listica Meprobamate 
Means F 

Cancellation 1.00 4.25 5.25 1.06 
Digit symbol 5.94 2.75 3.38 2.59 
Dotting 17.75 12.00 8.38 74 
Right hand 1.94 244 42 2.03 
Assembly 12.3 11.9 6.4 1.30 

Medians Н ? 
Cancellation errors 5.0 3.0 2.0 23 
Steadiness 6.0 16.0 15.5 3.6 
Maze time 82.0 14.5 4.5 10.1 < .01 
Maze errors 1.5 0.5 1.5 1.8 
Se errors  .. 15. ү MIN 

TABLE 5 


Day 8 SCORES 


Meprobamate- Listica- 
Placebo Listica Meprobamate 
Means F 

Cancellation 88.1 90.2 87.2 12 
Digit symbol 45.1 44.3 45.7 .08 
Dotting 247.3 249.2 248.2 01 
Right hand 49.0 48.5 49.1 06 
Assembly 125.3 119.2 122.6 38 
Cancell Medians ud E 2 

ancellation i 7.0 . . 
Steadiness vie ae 9.0 9.0 5.2 < 10 
Maze time 158.5 185.0 157.5 0.1 s 

aze errors 7.5 3.0 6.5 541 «. 


had taken placebos for seven days, and the original Listica and meprobamate 
groups had switched medications. On Day 8 there were marginally sig- 
nificant differences among groups in steadiness and maze errors. The two 
medicated groups were superior to the control group in hand steadiness, 
while the group currently on Listica committed fewer maze errors than did 
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either the control or the meprobamate group. These two changes were ap- 
parently cumulative from Day 0, however, since Table 6 indicates that no 
significant change occurred from Day 4 to Day 8. 


TABLE 6 
DIFFERENCE Scores: Day 4-Day 8 
i —_———-——= 
Meprobamate- Listica- 
Placebo Listica Meprobamate 
„е ——————— 
Means F 
Cancellation 2.00 4.31 2.81 43 
Digit symbol 3.06 4.14 4.25 46 
A Dotting . —.13 14.00 4.25 3.01 
Right hand 1.81 1.08 —.81 .26 
Assembly 6.19 3.31 4.13 .33 
Medians 
Cancellation errors 4.0 2.0 0.5 7 
Stcadiness 10.5 10.0 5.5 2 
Maze time 45.0 52.0 62.0 1.1 
Maze errors 5.0 2.0 0.5 3.1 
TABLE 7 
DIFFERENCE Scores: Dav 0-Day 8 
Meprobamate- Listica- 
Placebo Listica Meprobamate 
Means F 
Cancellation 3.00 8.54 8.00 2.23 
Digit symbol 9.00 7.38 7.88 35 
Dotting 17.60 26.62 13.69 1.11 
Right hand 3.75 4.00 1.75 241 
Assembly 18.06 16.92 10.69 2.95 
Medians 
Cancellation errors 8.0 5.92 3.5 09 ^? 
Steadiness 16.0 26.0 23.0 4.8 < 10 
Maze time 134.0 109.0 58.0 3.7 
Maze errors 5.5 2.0 0.5 5.3 < 10 


Table 7, showing differences from Day 0 to Day 8, is of unclear meaning 
in comparing the Listica group with the meprobamate group. The two dif- 
ferences of marginal statistical significance show, however, that the two 
experimental groups did improve more in steadiness than did the control, 
but that the control group improved more in number of maze errors. 


D. Discussion 


The occurrence of five significant differences at the .10 level out of а 
total of fifty-four tests performed is not impressive and lengthy discussion 
of the meaning of the differences does not seem indicated. The fact that the 
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control group more than made up for a tendency toward an initial deficit in 
maze performance (both in time and errors) could mean either that the 
initial deficit was a chance phenomenon or that both meprobamate and 
Listica impeded improvement on this task. The fact that no other test re- 
flected a similar tendency argues against the latter interpretation of this 
isolated finding. 

The greater improvement in steadiness, as seen in final scores (Day 8) 
and improvement scores (Day 0-Day 8 differences), is statistically marginal, 
and may therefore be a chance Variation. It is of interest, however, that 
these differences are consistent with the purported effects of the medication, 
that is, muscular relaxation. 


E. ConcLusions 


Through most of the range of muscular coordination which was inves- 
tigated, there is no pronouncedly deleterious effect of either Listica or mepro- 
bamate. Simple and complex manual tasks and muscular performance tasks 
with some central components were used, with only one of the latter tasks 
showing any suspicion of decrement. There was some possibility of improve- 
ment indicated by the superiority of both experimental groups in the stead- 
iness task, 

Therefore, the present study suggests that hand muscle coordination re- 
mains efficient with the administration of Listica, as well as with mepro- 
bamate. 
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RACIAL FRICTION IN THE DEEP SOUTH*' 
Department of Psychology, The University of Mississippi 


Joux B. Могғв AND PauL Horn 


A. INTRODUCTION 


ing owls, rattlesnakes, and prairie" dogs, according to certain 
lers, live happily together in the same burrow even hough the owls 
es feed on the baby dogs. We were reminded of this anecdote by 
ОЁ the results of a study we made recently of Negroes and whites living 
he same village in the deep south. This analogy was surprising since the 
y had been designed to reveal causes of inter-racial unhappiness and 
© inter-racial unhappiness at the level of individual face-to-face conduct 
assumed. The assumption was based on our exposure over the years 
disguised and undisguised psychoanalytic theory, Frustration and Aggres- 
mm, culture analysis, attitude studies, and the press. Thus Davis, Gardner, 
d Gardner (1) state that southern Negroes are required to show enthu- 
c compliance in dealings with the whites if they are to avoid grief. 
se Powdermaker (2) suggests that the Negro must, in effect, behave 
sochist if he is to get along. The New York Times, March 8, 1958, 
William Faulkner as saying, "It's always been my belief that white 
lks and colored folks simply don't like one another.” 
The purpose of our study was to identify causes of strained racial rela- 
ms by ascertaining specific incidents of friction that occurred in the lives 
idual Negroes in their contacts with whites, and vice versa. The in- 
ents were revealed in quasi-depth interviews controlled by interviewers 
ed memorized questions after rapport had been established. The main 
ns sought precise descriptions of disturbing situations that had arisen 
n the interviewee and a member of the opposite race. The interviewer 
d from each respondent detailed accounts of two incidents that were 
М unpleasant and, for another purpose, two incidents that were most 
asant. As control measures for the interpretation of the data, incidents 
th displeasure and pleasure involving members of the respondent's own 
Were also obtained. An open question terminated the interview. It was 
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"What do you really think is the most objectionable thing about the o- 
posite race?" 

The study, viewed practically, sought a list of trouble-causing incidents 
ranked in order of frequency of occurrence. It was hoped that the list in the 
hands or “minds” of culture carriers, might be a useful guide. 


B. Susyects 


A total of 1196 persons were interviewed. They were, in the main, native 
to the mid-south and were at home or at college when interviewed. Of the 
total, 540 were Negroes; 656 were whites. The Negroes were 136 college 
men, 89 college women, 150 rural men, and 165 rural women. The whites 
were 180 college men, 151 college women, 175 rural men, and 150 rural 
women. The word rural is used to identify our non-college Ss, who were 
mostly from very small towns or the country and who were skewed to the 
right on a scale of years of formal education. Concerning the Ss as a whole, 
they may be described as ordinary undistinguished people living in a pre- 
dominantly rural region wherein agriculture is the modal occupation and 
where the ratio of Negro to White is roughly one. 


C. THE INTERVIEWS 


"The interviews were conducted by college educated adults who were trained 
and supervised by a psychologist, qualified for his task by experience gained 
as a wage-earning interviewer in government research. Each interviewer 
saw only members of his own race and sex. "To discover critical personal 
experiences involving Negro and white individuals, each interviewer followed 
a fixed procedure in selecting Ss and in questioning them in private. By 
way of establishing his identity as an authorized interviewer representing 
an institution of higher learning, he said, 

I am a member of a group from————college (or University) that 
is trying to get some facts about personality and race problems. You are 
one of hundreds of people that I hope will help us by telling me just 
a few things. Your name will not be used in connection with what you 


say. In fact, no one will know that you tell me anything unless you tell 
it. 


Then, following establishment of satisfactory rapport, the questions were 
asked as follows: 
1. Some white people do things that we don't like, When you were 


made the maddest in your life by a white person, what had he done? 
What happened? 
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2. Now, can you tell me another time when you were made very mad 
by a white person? What had he done? What happened? 

3. Which time were you really the maddest? 

4. Some colored people do things that we don't like. When you were 
made the maddest in your life by a colored person, what had he done? 
What happened? 

$. Next, can you tell me another time when you were made very mad 
by a colored person? What had he done? What happened? 

6. Which time were you really the maddest? 

7. When you were pleased the most in your life by a white person, 
what happened? 

$. Can you tell me another time when you were pleased by'a white 
person? 

9. Now, can you tell me when you were most pleased by a colored 
person? (The phrase "outside your family" was used in connection with 
any question if the answer made it necessary.) 

10. Last, can you tell me another time when a colored person pleased 
you very much? 

1l. Now, I don't need your name, but I would like to get some back- 
ground information. 

12. What do you really think is the most objectional thing about 
(the other race)? 


Recording of replies was done during the interview and hence preceded 
he collection of background data regarding education, economic status, 
or urban residence, and age. Half the Ss were asked questions about 
encounters with members of their own race first and then were asked 
out the other race. The other half of the Ss were asked first about encoun- 
I5 with the opposite race. This order was designed to balance possible effects 
ОЁ answers to first questions upon answers to subsequent questions. Whether it 
€ 50, or not, is unknown. | 
"This Paper presents results pertaining to unpleasant incidents only. The 
Temainder of the data will appear elsewhere. 


D. RESULTS ш 


"The most difficult task connected with the study was that of refining 
he thousands of answers so that they could be comprehended. The principal 
stigator and his chief assistant assigned categories, or class names, to 
* incidents that were reported. It was then possible to construct frequency 
tables which afforded comparisons of groups, sexes, and so on. 

Ng e manner in which classification was achieved was as follows. The 
t interviewee's reply to the first question was read by the two investigators. 
tegory name was recorded and a tally checked by it. (Verbs were almost 
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always needed to describe the incidents because the manner of questioning had 
been carefully planned to yield descriptions of actions, for example, "pelting," 
“swindling,” “going my һай”) Then the answer to the second question of 
the same form was read and, if appropriate, a tally was checked. If the 
reply was different, a new category was added and checked. Next were 
read the replies to the same questions by the second respondent and tallies 
or new categories were recorded, and so on for all the answers to all the 
questions by all Ss. Sixty-three categories were required for classification 
of the unpleasant incidents. Classification of answers of various subgroups, 
e.g., college Negro girls, required only a portion of the entire list of categories. 
Consequently, some categories have a frequency of zero for some subgroups. 

Replies to the open question on objectionable things about the opposite race 
were classified in the same manner as were the incidents-data. There was one 
important difference in the outcome; few verbs were applicable as names 
for the objections. 

The main data are summarized in Table 1, which shows the reported 
actions by Negroes and by whites that anger Negroes and whites. It should 
be noted that the data are in per cents of incidents. They are presented in 
this manner because two incidents were sought from each S. Actions in this 
table are ranked according to descending frequencies as reported by the 
Negroes for incidents involving both Negroes and whites, A second ranking 
of much of the same data, but in terms of frequencies reported by the whites, 
appears in Table 2. A collation of this ranking with the top ten categories 
in Table 1 shows for the two races six common action-categories: No incident, 
Criticizing severely (chewing out), Cursing or attacking a (Negro or white), 
Reneging on debts or promises, Commanding or acting arbitrarily, and 
Pilfering. Of these six the most frequent was No incident; many people 
were simply unable to recall a time when they had been angered by a member 
of either race. Whites exceeded Negroes in this respect. Furthermore, whites 
recalled fewer incidents involving Negroes than they did involving whites. 

Criticizing severely, another overlapping category, was second in frequen 
of occurrence but it was first in producing anger since the no-incident 
category, although being data, was not a cause of anger. Negro reports 0 
severe criticism outnumbered those for the whites two to one and were insti- 
gated about evenly by the two races. 'The whites rarely reported being crit 
cized by the Negroes. More information about the remainder of the first 
ten categories may be found in later tables. 4 

Subgroup comparisons may be made from tables constructed of various 
combinations of the top ten categories reported by each subgroup. (The 
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TABLE 1 
REPORTED ACTIONS INVOLVING NEGROES AND WHITES THAT ANGER 
NEGROES AND WHITES 
(Data are in per cents of actions reported) 


— Ss ee 
Actions that anger Actions that anger 
Negroes Whites 


By By By By 
Action categories Negroes Whites Total Negroes Whites Total 


1. Criticizing severely 

(chewing out) 19,07 20.56 19.82 2:21  1692*  9.57* 
2. No incident 13.89 12.59 13.24 23.78 11.97* 17.87* 
3. Cursing or attacking a Negro 8.80 7.31 8.06 BS T6 88° 
. Nicknaming contemptuously 19 129° 6.57 — — — 


EE 


. Reneging on debts or promises 6.02 2.69* 435 7.32 8.77 $.04* 
. Accosting a Negro Woman e 2250 4.07 3.29 — — —* 
. Being a “White Man's 
Nigger” 6.20 —* 3.10 — — —* 
$. Commanding or acting 
arbitrarily 4.91 1:119 193.01 — 8.69% 4.34 
9. Being rowdy 5.09 83% 2.96 1.60 3.43 2.52 
10. Pilfering 4.72 .83* 2.78 8.84 3.81* 6.33* 
11. Teasing miliciously 2.04 2.04 2.04 .76 2.90* 1.53 
‘ 12. Serving another out of 
turn 19 3.61* 1.90 — = _ 
13. Advocating the “White 
Man’s Nigger” — 3.80* 1.90 E ac D 
14. Driving carelessly .83 2.31 1.57 6.94 3.66% 5.30* 
15. Lying 2.87 .9* 1.53 08 3.58% 183 
16. Being uncivil 1.48 1.57 1.53 94 244* 1.68 
17. Making threats 56  241* 148 15 84 -50* 
18. Refusing service — 2.87* 14 — = — 
| 19. Making an immoderate 
request gaie pir Maple “EOI uos 
20. Working carelessly 1.39 93 116 10.67 E 07:01" 
Ц 21. Being а "Stool Pigeon" 


for Whites 2.22 ue ME | — — == 


22. Giving less than the 
TUNE 09 204% 106 = 76* 38 


25. Pelting — 194 397 E Lew 


24. Cursing before Negro y 
omen 1.20 se ih es 45 72 


25. Being snobbish 1:30 1937 83 аа САМА ЧЫ 


26. Mistrustin. tchi 
ре (washing QURE SENI elf oid] 


27. Swindling .56 1.02 79 .08 .69 :38 
28. Urging doggedly Ar 1.57* 79 .30 712375 84 


+ Giving unsolicited advice .65 .83 7+ a m zi 
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TABLE 1 (continued) 


Actions that anger Actions that anger 
Negroes Whites 
—— —— 2 
Р, Ву B By By 
Action categories Negroes Whites Total Negrocs Whites Total 
Eee 
$1. Destroying property 1,02 25 445 30 1.53* 1.07 
32. Meddling 5з A6 65 1.07 61 м 
33. Grumbling — 1.20* 60 $.79 — 29° 
а em uad zr 30 i13 ^12 1M 
55. Neglecting his family |n or 60 46 AS 40 
36. "Hogging" "ће sidewalk Ec rue w^ L8 -— — 
37. Mistreating pets E. Ке: ks 15 — os 
35. Interfering with dating 1.02 —* 1 =- $05 12° 
39. Attempting to steal job 3 49 * A6 — 84° a 
40. Pandering 93 —* A6 = ва zl 
41. Giving low grades 9з —* A6 — — m d 
42. Dressing gaudily 68 = .32 - = - 
43. Getting ahead of turn — «56 328 1.22 76 
44. Accosting a white man A6 — 23 -— j. 1 
45. Releasing stock A6 — 23 s A6 
46. Requesting pandering — A6 23 = “= йз» 
47. Cursing or attacking a 
white 37 — дэ sal. 9.229 TAG 
48. Accosting a Negro man 37 — .19 i .0$ үт 
49. Rummaging 37 -= 19 AS — 08 
$0. Giving off an offensive 
odor 19 -= 09 23 08 15 
$1. Releasing pets or 
children — 19 .09 08 A6 27 
52. Prowling — 09 0% 99 As Er 
$3. Attempting to integrate .09 — 05 08 -— o 
54. Begging 09 — 05 84 23 53° 
55. Cursing before white 
women € 


56. Addressing by first name = — 2 ose 30° 


57. Accosting a white woman — — 4.19 161.  240* 
$8. Acting as a social equal — E 5.18 — 93 
59. Using “White only” 
facilities — — = .99 —* 5°" 
60. Imitating c es 36, ы A5 0% 
61. Mistreating а friend — — _ = 38 49 
62. Stealing maids — CN A 4 08 E 
63. Being clannish -— — — 236 — 1E 
Total per cent 100.010 99.980 100.010 100.030 100.020 100.030 
Total incidents 1080 1080 2160 1312 1312 


ToC oU "EIU AUN 132 , 1312 . E 
* Critical ratio of three or more fi i ked 
Жы opui re for the difference between the number mar 


> 
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TABLE 2 


Тих Tor Tex Reroxrep Acrions Ixvotviwo Necaors ахо Warres Thar Axcess Wurres 
(Data from Table 1) 


Actions that anger Whites 
By 

N Wiles Total 

) Actions reported © % % 
__ L No incident 23.78 11.97* 17.37 
2. Criticizing severely (chewing ош) 221 16.92* 9.57 
3. Reneging on debts or promises & 7.32 3.77 $04 
*. Cursing or attacking a white $41 9.22* 7.16 
5. Working carelessly 10.67 3.35* 7.01 
6. Pilfering зм Sar [21] 
7. Driving carelessly 6.94 3.66" 5.50 
3. Commanding or acting arbitrarily = 8.69* ын 
_ 9. Grumbling 579 - 290 
10. Acting as a social equal — * 5.18 — 2.59 
Total per cent 75.84 66.39 7114 


Total incidents — 2624 


ERR ccc - : 
* Critical ratio of three or more for the difference between the number marked 
and its counterpart. 


remaining subgroup categories, all of which have small frequencies, appear 
as group data in Table 1.) 

"Table 3, containing data from the four subgroups of men, was constructed 
in two parts. In Part I, the first column on the left is a list of nineteen actions 
of Negroes; the number of action-categories necessary to include the top ten 
categories of each of the four subgroups. "The second column shows fre- 
quencies for the nineteen categories in per cents of total Negro-actions reported 
- by the rural Negro subgroup. ‘The meaning of a number in this column may 
be seen by noting, say, the number 15.00, the second entry, which indicates 
"that 15 per cent of the Negroes’ actions that angered rural Negro men were 
_ "renegings on debts,” etc. A dash (—) in the column indicates a frequency 
of zero for its corresponding category. The third column was constructed in 
exactly the same way as the second column except that the data were taken 
_ from the college Negro subgroups. The next column, total, is for the rural 
and college Negroes combined. The first entry in the column, 22.20, shows the 
_ Per cent of male Negro reports that fell in the category of no incidents. 
The data for Negro-actions that angered the rural and college white 
subgroups are tabulated in the next three columns. The last column, headed 
“All Men,” is the sum of the “Total” columns for Negroes and whites. It 
shows the per cent of men’s responses, Negroes and whites, that fell into each 
- Negro-action category. Part II of Table 3 shows actions by whites that 
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TABLE 5 
Acros sy Necross axo Wires Tuar Акса Neceo Mex axo Wurms Mew 
(Data are per cents of all actions reported by men) 


L Negroes’ actions N White All 
hes equ men * Rural College Total Rural College Total Mes 
No incident % 7 625 22.20 14.36 22.22 13.59 20$ 
Reneging on debts or 

promises 15.00 29 9.27 1143 447 775 $42 
Criticising severely 

(chewing out) sa — 25 nu 6.00 1.39 3.66 713 
Working carelessly Lu 1.05" 1029 1000 10.14 6.0% 
Pilfering 3.33 я +37 771 $.56 6.62 54 
Driving carele? 2.00 37 1.22 971 7.22 $45 ыз 
Cursing or attacking 

зз E з 771 8.33 8.03 4.63 

Cursing or attacking 

a Negro 6.33 5.32 7.52 2.57 56 1.55 421 
Being rowdy 4.00 10.66 7.71 171 1.94 1.83 421 
Acting a» а social 

equal — — -— 429 1023 7.32 4.06 
Being а "White Man's 

Nigger" 7.33 10.66 3.92 — —- — 3.98 
Grumbling — — -- 3.43 9.17 6.34 3.51 
Being clannish — — — 2.56 3.33 3.10 1.72 
Commanding or acting 

arbitrarily 1.33 6.62 335 - = = 171 
Accosting a white 

woman —.. == == 2.57 3.61 3.10 171 
Being a "stool pigeon" 

for whites 233 441 3.32 -— — — 148 
Addressing by first 

name — - -— 2.86 — 1.41 7% 
Pandering 1.00 2.57 1.75 — — — 25 
Neglecting family 2.00 — 1.05 29 28 28 63 

Total per cent $5.65 $4.92 85.33 88.29 $8.06 88.17 $6.89 


Total incidents 300 272 $72 350 360 710 1282 


angered men. The data are presented in the same way as are those in Part I 
of the table. 

Table 4, which presents the data for the four female subgroups, was 
constructed in the same manner as was Table 3. In Part I, the first column 
is a list of 24 Negro-action categories; the number necessary to include the 
top ten categories for the four subgroups. The second column shows the 
frequencies, in per cents, with which each of the twenty-four categories in 
column one was reported by the rural Negro women. The second entry in 
the column indicates that 31.82 per cent of all rural Negroes’ incidents 
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TABLE 3 (continued) 


cg ма Cola Tes Rud Cm T4 HA 


severely 
out) 1667 226 2021 юэ ин 1442 — 125 
30.00 з нои эл о 007 1295 


ғ 


p ог attacking 


" = = — мо иг ни ж 
contemp- 
967 1895 1399 e E - 6™ 
or acting 
; 67 1.3% 1.22 $57 11.39 * 100 om 
ой bets or 
3.33 1.3% 262 12.57 ыз LE 608 
attacking " 
600 13.97 9.79 2 a a so 
liciously 3.67 147 2.62 371 4d 408 343 
sly 3.33 331 3.32 Г 505 3.10 320 
33 2.21 1.22 456 541 425 239 
33 37 3s 514 3.35 A2 29 
with 
E _ — 114 7.50 БЕГ 241 
2.67 3.68 3.15 143 EL E 1.95 
carelessly — 4 5 4.29 22 324 19$ 
E E 35 2.00 +17 3.10 LE 
а Negro 
1.33 3.31 2.27 - Бы _ 1л 
ly 33 221 1.22 143 222 1955 1% 
ns 
2.00 441 3.15 -— = - 141 
i 1.33 441 2.80 == — - 1.25 
Шег out 
3.33 1.10 2.27 — = Б 1.01 
(watching 
233 37 140 = - — з 
per cent 87.32 93.77 90.38 38.57 87.22 $7.08 90.72 


300 272 572 350 360 710 1282 


riticism by Negroes. The third column of the table is a list of the 
‚ of Negro-actions that angered the college Negro group. The 
nn, “Total,” is a combination of frequencies of the rural and 
o subgroups. The next three columns show for the two white 
oups the frequencies of Negro-instigated reports. The final column 

for all women combined, the ranks merited by the twenty-four catego- 
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TABLE 4 


Actions BY NEGROES AND WHITES THat ANGER NEGRO WOMEN AND Warre WOMEN 
(Data are per cents of all actions reported by women) 


All 

I. Negroes’ actions Negro White Wom- 

that anger women Rural College Total Rural College Total en 
No incident 1.82 9.55 4.53 16.33 43.38 29.90 18.29 
Criticizing severely 

(chewing out) 31.82 14.61 25.79 — .99 .50 12.07 
Pilfering 5.45 449 5.12 17.33 5.63 11.46 8.56 
Working carelessly 1.52 2.25 1.77 16.33 6.29 11.30 6.94 
Cursing or attacking 

a Negro Ў 10.30 10.11 10.24 — «66 133 4.86 
Reneging on debts or 

promises 3.33 .56 2.36 12.67 :99 6.81 4.77 
Driving carelessly — 1.12 mo Ж» ЛЕ, 4.64 5.15 2.97 
Accosting a white $ 

woman — — — 1.33 9.60 5.48 2.97 
Commanding or acting 

arbitrarily 5.15 7.87 6.10 — — — 2.79 
Grumbling — — — 5.67 4.64 5.15 2.79 
Lying 4.24 6.74 5.12 — 33 11 243 
Accosting a Negro 

woman 3.64 5.62 4.33 — — — 1.98 
Being rowdy 242 3.37 2.76 2.00 66 1.33 1.98 
Teasing maliciously 4.55 1.12 3.35 1.00 33 66 1.89 
Being uncivil 1.21 449 2.36 1.00 1.66 1.33 1.80 
Meddling 1.21 56 98 3.00 1.32 2.16 1.62 
Being a "White Man's 

Nigger" 3.03 3.37 3.15 = = — 144 
Acting as a social 

equal — — — 2.33 2.98 2.66 144 
Being snobbish 3.64 1.12 2.76 — m es 1.26 
Addressing by first 

name — — — 1.00 2.32 1.66 90 
“Hogging the side- 

walk” — — — 1.33 1.99 1.66 90 
Being clannish — == = Ex. 2.98 1.49 31 
Prowling — — — 2.00 99 1.49 31 
Giving low grades — 3.93 1.38 = sa s% 43 

Total per cent 83.33 80.88 82.49 88.99 93.38 90.69 8690 

Total incidents 330 178 508 300 302 602 1110 


Part II of Table 4 shows a listing of twenty-six actions by whites that 
include the top ten most frequently reported action-categoreis for the four 
female subgroups. Arrangement of the columns duplicates that of Part І. 


The classes of responses to the question, “What do you really think is the 
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TABLE 4 (continued) 


All 

II. Whites’ actions Negro White Wom- 

that anger women Rural College Total Rural College Total en 
Роа 
Criticizing severely 

(chewing out) 25.15 12.92 20.87 20.00 14.57 17.28 18.92 
No incident 2.42 14.05 6.50 3.33 27.81 15.61 11.44 
Reneging on debts or 

promises 3.33 1.69 276 9.00 8.28 8.64 5.95 
Nicknaming contemp- ы 

tuously 10.61 14.05 11.81 — — -— 541 
Commanding or acting ty 

arbitrarily 1.52 — 98 5.33 8.94 7.14 4.32 
Advocating the “White 

Man’s Nigger” 3.64 6.18 4.53 — — — 3.15 
Being uncivil 2.12 2.81 2.36 5.00 1.99 349 2.97 
Driving carelessly .91 1.69 1.18 7.00 1.66 4.32 2.88 
Cursing or attacking 

a Negro 2.73 7.87 4.53 — 2.65 1.33 2.79 
Accosting a Negro 

woman 5.76 6.74 6.10 — — — 2.79 
Working carelessly 1.82 1.12 1.58 5.33 1.66 3.49 2.61 
Pilfering 1.52 1.12 1.38 5.33 1,32 3.32 2.43 
Serving another out 

of turn 3.03 8.99 5.12 — == = 2.34 
Lying = = Te BN 15052225 
Making an immod- 

erate request 2.42 2.25 2.36 1.67 1.99 1.83 2.07 
Meddling 3.64 10 12 EI 2.76 2.33 33 1335 198 
Cursi i 

cote Mes — — — 2.67 4.30 3.49 1.89 
Mistrusting (watchi 

closely) - Ae Y 91-2259 98153 950 1530 99 25292 183 577 1:62 
Pelting 4.55 1.69 3.54 — — = 1.62 
Giving less than the 

Promised pay 3.94 1.69 3.15 67 — 33 1.62 
Teasing maliciously 1.82 dr eet 1677 2320 149 144 
Refusing service 2.12 449 2.95 = т = 1.35 
Being snobbish 61 = 39 TOUR I 26. 11:5 
Destroying property 61 — .39 3.33 — 1.66 1.08 
"Hogging the side- ^ 

walk” 2.12 2:25 217 == rA E :99 
Interfering with dating 229 p — .67 2.32 1.49 81 

oi ae Se ET 
Total per cent 87.30 95.53 9017 78.99 89.74 8438 88.07 
"Total incidents 330 178 508 300 302 602 1110 


Se , ОКЫ кш —— 


I. Negroes' objections 
to whites 


Presumption of 
superiority 

Oppression of 
Negroes 

Prejudice 

No data 

One-way sex 
relations 

Insincerity 

Saying "Nigger" 

One-way “cussing” 

Dislike of Negroes’ 
color 

“No objection” 

Color 

“Nasty” personalities 


II. Whites’ objections 
to Negroes 


Immorality 
Uncleanliness 
Trying to integrate 
Indecency 
Ignorance 
Indolence 
Presumption of 
equality 
“No objection" 
Irresponsibility 
Arrogance 
Odor 
No data 
Aggression 
Lying 
Stealing 
Color 
Subservience 
Drinking 
Clannishness 
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Rural 


29.10 


20.60 
8.48 
7.88 


7.27 
11.51 
3.03 
4.24 


545 
242 


TABLE $ 
INTERRACIAL OBJECTIONS 
Women Men All 
College Total Rural College Total Negroes 
55.06 38.19 47.33 38.97 4335 4093 
19.10 20.08 41.33 23.53 32.86 26.85 
17.98 11.81 4.00 19.85 11.54 11.67 
3.37 6.30 1.33 9.56 5.24 5.74 
— 4.72 3.33 441 3.85 .26 
— 7.48 — — -—— 3.52 
2.25 2.76 .67 2.21 1.40 2.0+ 
2.76 2.00 — 1.05 1.85 
+ 3.54 = = = 1.67 
A 1.57 == 1.47 70 1.11 
1.12 39 — E 19 
112 .39 = aa E 19 
Women Men All 
College Total Rural College Total Whites 
5.30 36.54 8.00 13.89 10.99 22.71 
12.58 12.29 17.71 8.89 13.24 12.80 
5.96 3.65 22.86 13.33 18.03 11.43 
19.20 9.63 743 11.67 9.58 9.60 
11.26 6.31 8.00 1444 11.27 8.99 
3.97 3.32 7.43 12.78 10.14 7.01 
4.64 2.99 6.86 7.22 7.04 5.18 
9.93 5.32 2.26 2.78 2.54 3.81 
2.65 1.66 6.86 3.89 5.35 3.66 
5.96 2.99 4.57 3.33 3.94 3.51 
4.64 2.66 1.71 5.55 3.66 3.20 
4.64 3.65 57 1.67 1.13 2.29 
5.96 2.99 2.29 — 1.13 1.98 
= 1.99 2.29 — 1.13 1.52 
= 1.66 УА — .28 91 
3.31 1.66 = 155 28 91 
== :33 — — — 15 
== .33 — — — 15 
Y — 257. — .28 5 


Meses Em ЕНИ А o a E ыы НРА р сызы т" ——— 


most objectionable thing about the (other) race?" appear in Table 5. Part 
I of the table shows in the first column a list of the Negroes’ objections to 
whites. The second column shows the per cents of rural Negro females’ re- 
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sponses per objection. The other columns in the tables are self-explanatory. 
Part II of the table shows the responses of the whites to the same question. 

Table 6 shows the relationship found between objections to the opposite 
race and incidents of friction with individuals of that race. The top row 


TABLE 6 
RELATIONSHIPS BETWEEN INCIDENTS OF FRICTION AND RACIAL OBJECTIONS 
Ванна а т ма лаа шич тоту быз ot nou 
Negroes Whites 
Men * Women Men Women 


Rural College Rural College Rural College Rural College 


Number 

interviewed 150 136 165 $9 175 180 150 151 
Relationships 23 42 30 23 4 18 9 0 
Per cent 15.33 30.88 18.18 25.84 2.29 10.00 6.00 — 


indicates the number of people in the subgroups. The middle row indicates 
the total number of times that those people expressed an objection that was 
in harmony with an incident of friction that they had reported. The last 
row shows the same numbers in per cents; thus, 15.33 per cent of the rural 
Negro men expressed objections that might have been influenced by fric- 
tional contacts with white individuals. 


E. Some CoMMENTS 


Our respondents had a strong inclination to describe their encounters with 
the other race not as personal experiences but as stereotyped generalizations. 
The words “racial problems” mentioned by our interviewers in their intro- 
ductory statements acted at once as stimuli for such comments as “God made 
'em that way," “Ham,” “Our girls are like pigs—scratch their sides and 
they flop over on their backs,” “No Negro civilization since the Pharaohs,” and 
the like. Such words or thoughts by Ss may have blocked their attempts at 
recall of specific incidents. On the other hand, difficulty in recall of specific 
incidents may have been due to the absence of frictional contacts; that is, the 
two races may live pretty much as do the owls and snakes and prairie dogs, 
and, for that matter, all other animals that respect through learning of a posi- 
tive sort the poetically called “territorial rights” of others. Of course, the 
gimmick in the owl-snake-dog story is the live-happily-together part; the 
happiness is not measured. In our study the gimmick may be the hate-the- 
other-race assumption. If genuine hate could be produced only by personal 
incidents that involve intense friction there just shouldn’t be very much hate. 
There weren't enough incidents to go round. Furthermore, the highest cate- 
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gory of reported encounters was Criticising severely, which in itself is not 
really damaging, not pain producing. 

It might be argued that our Ss were too shrewd to reveal their own 
involvement in the “touchy” racial issue. To subscribe to this notion, how- 
ever, would require overlooking too many Ss who recalled no personal en- 
counters of aversive emotional nature with the other race yet who had no 
reservations about expressing adverse opinions of it. 

We recognize and regret that in categorizing the raw data we caused 
a loss of considerable information. For example, here are two of the kind 
of attention-holding incidents (thematic stimuli?) whose pathos does not appear 
in the action categories. One involved a Negro woman who on leaving a 
store had the door politely held open by an elderly white man until his eyes 
encountered her color whereupon he instantly released the door which struck 
the woman head-on while he meanwhile averted his gaze and vanished in 
the crowded street. The other example concerned a young white plantation 
laborer who left his tractor seat to spend a few minutes rest with a Negro 
couple that was chopping behind him. When he commented about the hoeing, 
the woman, thinking that he was speaking about her, called him a “red- 
necked bastard." 

F. CONCLUSIONS 


This study was carried out so that a list of actions by each race that annoy 
the other race could be constructed. Such lists are in Tables 1 and 2. Is 
there a good purpose to which they could be put? If whites had refrained 
from indulging in the apparent trivialities of chewing out, cursing, and nick- 
naming contemptuously (“boy,” “auntie,” etc.) our Negro Ss, over half of 
their incidents-reports would have been different. And if Negroes had not 
pilfered, worked carelessly, and reneged on petty debts and promises, more 
than half the incidents-data from our white subjects would have been altered. 
Perhaps the lists could be educationally useful. 
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STEREOSCOPIC DEPTH PHENOMENA WITH 
WITTE-KONIG EFFECT* 


Ottawa, Canada 


J. L. Zajac! 


The stereoscopic fusion of segments of lines of unequal length yields, as 
is well known, a depth effect. For example, if a shorter line is placed in 
front of the left eye and a longer one in front of the right eye, and a 
fixation-point is chosen between O and the lines (with uncrossed, natural 
stereoscopy), an image results whose left end is seen farther away from O 
and right end nearer to O. With crossed fusion, i.e., when the fixation-point 
is situated behind the lines, the relief of the stereoscopic image is reversed and 
the fused image is larger. The stereoscopic image as well as monocular 
images (not represented in Figure 1) seen on each side of the stereoscopic 
image, look smaller than the corresponding segments in the stimulus-figure 
itself, but with crossed fusion they look larger. All these phenomena are in 
conformity with the laws of binocular correspondence and disparity and can 
be adequately illustrated by the scheme of intersection of directional visual 
lines shown in Figure 1. When the segments are of equal length, no such 
depth effect occurs, but with the uncrossed fusion the stereoscopic image 
is still shorter, and with crossed fusion larger, than the actual lines. 

When two short lines separated by a gap are placed in front of one eye 
and to the other eye is presented only one segment not very different in length 
from the total length of the other two, some phenomena might be observed, 
named by Helson and Wilkinson the Witte-Kónig paradoxical fusion effect 
(1). The shorter the gap between the two segments, the more frequent and 
more steady is the maintenance of the gap in the stereoscopic image, and when 
some lower limit for the length of the gap is reached, the closure never 
occurs? Helson and Wilkinson characterize this phenomenon as due to 
Contrast, 

The author has observed and analyzed phenomena of depth resulting 
— 


* Received in the Editorial Office on April 11, 1962, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. .— 
The author is indebted to Dr. Catherine J. D. Jarvis of the National Research 
Council of Canada for revising and correcting the English of this paper. $ 

. The author made the corresponding observations independently of Witte- 
König’s findings, when carrying experiments with some stereoscopically fused 
Tawings by Linschoten, Werner, Koffka and his own. 
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FIGURE 1 7 
Crossed and uncrossed stereoscopic fusion of a with half of c, and of b with ji 
2. ееп 


other 


half of c. L—left eye, R—right eye, а, b, c—segments of lines, ;—£2P betw 


and b, a, b,—stereoscopic images from uncrossed fusion, 4,1 b, from crossed 


fusion. 
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from stereoscopic fusion of such segments of lines. Investigations were made 
in three different situations: (a) when the gap was never closed in stereo- 
scopic fusion; (5) when it was alternately closed and uncovered; and (c) 
when it was permanently although not always uniformly covered. 

1. When the segments of Figure 2 where a = b = 9 mm., i = 2 mm. and 
a+ b+ i= c = 20 mm. are fused in free uncrossed stereoscopy, we observe 
two segments a, and b, in the following positions: the left image with its 
left end farther away from O and the right end nearer to O, the right 
image b, similarly inclined to the frontal plane, but farther away from О 
(see Figure 1). The left end of the left image is perceived at the same 
distance from O as the right end of the right image, and the interior ends 
of both images are declined away from the frontal plane in opposite directions. 
The equidistance of the exterior ends of the images results from the law 
of correspondence. But the difference in depth of the two inner edges is 
more difficult to understand. If the perceived gap represented the inter- 
ruption made by contrast in the line c equal to the gap between the segments 
a and b, then no depth effect would occur. Since, however, depth effect is 
observed, one can advance the hypothesis that both segments a and fuse 
with images of parts of line c which are larger than themselves. This is 
indicated in Figure 1 which shows the depth effect observed with the hypoth- 
esis, that, although a piece of line c disappears in perception of the stereo- 
scopic image, it plays its role as if it were present when stereoscopic 
fusion occurs. Figure 1 shows the effect with the hypothesis that half of c 
fuses with a and the other half with 5. If this hypothesis is correct, then 
with the condition that a + b -+ i = c and i is adequately small, the direction 
of inclination of the two stereoscopic images a, and bs would be the same 
independently of the length of the segments a and b, although the angles 
of inclination might be different. It then would seem that in each case, for 
the purpose of stereoscopic fusion with segments a and 5, line c would be 
divided into two parts, each of which would be longer than a and b re- 
Spectively. Stereoscopic fusion of Figure 3 shows the result of this. With 
the crossed stereoscopic fusion the depth phenomena are reversed (see ası 
and bs, in Figure 1). 

Different phenomena are observed when a + b + i4 and i is sufficiently 
small in size. We can then envisage three cases: a+b <c, a+b= c, 
@+b>c. In each of these cases different stereoscopic depth phenomena 
are observed. Figure 4d represents the case where a + b= с; in this case 
with uncrossed fusion two horizontal segments are seen, but the left segment 
5 nearer to О and the right one farther away from О. Figure 4e illustrates 


LI 
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the case where a + b < c; in this case, the stereoscopic image a, is seen with 
its left end farther away from O and the image 4, is slightly inclined in the 
same direction. Figure 4f represents the case where a+ b > c; in this case 
the longer segment а, is inclined to the frontal plane in the direction opposite 
to that in the previous case and bs is inclined in the same direction as a, 
and farther away from O. 


aib с 


—— — 


à FIGURE 2 
SEGMENTS OF LINES DESTINED FOR STEREOSCOPIC FUSION; DENOTATIONS AS IN FIGURE 1 , 
‹ 
ai b с 
— —— ——— 
— — —— 
DLP adt. — 


à FIGURE 3 
Segments showing by fusion different reliefs of stereoscopic images when the 
lengths of a and b vary, but the size of i and c remains unchanged and a +b +1 6 


2. When the gap i between a and b surpasses certain limits, then with 
stereoscopic fusion the gap is intermittently closed and uncovered. We can 
distinguish here several phases: (а) The gap is uncovered; in this phase 
phenomena similar to those described above are observed. The depth effect 
might be enhanced in comparison with corresponding cases in Section 1, 
which can be understood from the fact that there are greater differences in 
length between а and b and corresponding fusing parts of c. (^) The gap 
between a, and 5, is completely and uniformly closed: the line then appears 
as a straight whole line, horizontal when a + b + i — c, inclined with the 
left edge farther away from О when a+b -- i < c, and with the left edge 
nearer to O if a-- b -- i» c. (See and fuse Figure 5def.). With crossed 
fusion the inclination in Figures 5e and 5f are reversed. (c) ‘The complete 
and uniform closure of the gap lasts for some time and then the closing 
parts of line c start to fade away; this fading starts at the ends of images 
a, and b, adjoining the gap.? The central part of the closure is still main- 
tained for some time after the parts adjoining the interiors of as and bs 
have already disappeared. "This illustrates the fact that the contrast effect 
is strongest at these points and can be considered as a partial explanation of 


M. If b ud are drawn on a white paper, the parts adjoining the interior ends 
ous SR do not show the brightness of the paper itself, but the brightness 9 

an after-image, ie, they are more brilliant than the ; 1 brilliant 

3 i paper; sometimes 

lines fill up the whole gap, being after-images of suppressed parts of line c. 
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the complete absence of the closure when the gap is small. When the closure 
starts to fade away, the uniform-line character of the stereoscopic image 
also disappears; the line becomes broken and appears in the relief described 
in 2a. Therefore, the narrower the gap the less frequently does the closure 
occur.* 


d i b с 
d — 
en — СЕЕ 
[—— ———— Ў 
FIGURE 4 


Different depth effects when i and c remain unchanged while a and b vary in 
length, and а 4-5 = с (case d) or а4- b * c (cases e and f). 


3 a i b с 
e — UE 
f — RÀ 

FIGURE 5 


Different depth effects, when gap i— 5 mm, and the relation of the length of 
a+b to c varies, 

3. When the gap is still greater, then the closure of the gap i in the 
stereoscopic image is steady, although not always uniform and of a fully 
satiated form. The closure is rather steady but faded where the contrast 
effect is strongest, i.e., at the interior edges of a, and bs. Thus, depth phenom- 
ena are observed; the line appears to be broken into parts showing various 
inclinations to the frontal plane as in phase 2c above. 

"These phenomena in the author's opinion present a new, and so far not 
sufficiently investigated, aspect of stereoscopic depth perception. A thorough 
investigation of the whole subject would seem to be both desirable and 
promising. 
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TIME JUDGMENT AND SCHIZOPHRENIA: PSYCHOPHYSICAL 
METHOD AS A RELEVANT CONTEXTUAL FACTOR* ! 
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А, PURPOSE 


| Although several studies (2, 3, 4) demonstrated that schizophrenic Ss 
overestimated the duration of short auditory inputs, another investigation 

{ (4) showed that this overestimation was not independent of the experimental 
context. When ascending and «descending series of arithmetically spaced du- 
rations were judged as more or less than one second, patients identified 
shorter sounds as equivalent to their concept than did healthy controls (2, 
3, 4). This method with a geometric stimulus series did not show greater 
overestimation by schizophrenic Ss (4). The interpretation of the patient- 
control difference (2, 3) as a general disturbance in time judgment was ob- 
viously premature. 

This study altered another property of the experimental context, the 
psychophysical method, hypothesizing that the previously used modified 
method of limits procedure (2, 3, 4) was a more complex judgment task 
than the more restricted and defined constant method. There is a greater 
conceptual requirement placed upon $ in a situation where he selects his own 
range of input and where previous responses determine the following stimuli, 
than within a fixed and invariant context. If complexity of the task is a 
relevant variable in producing the patient-control difference (2, 3, 4), this 
difference should be attenuated with the constant method. Additionally, 

? the hypothesis was explored that schizophrenics would use fewer judgment 
categories than control Ss because of the increased complexity involved in 
employing a magnitude continuum with many units. 


B. METHOD 
1. Procedure 


An electronic timer activated auditory durations with a reliable and ac- 
curate range of .01 to 9.99 seconds. An audio-oscillator and headphones 
Prora 

* Received in the Editorial Office on April 24, 1962, and published immediately 
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provided a tone of 725 cps and comfortable amplitude. Ss made single stimuli 
judgments of a randomized series of seven durations, .15, .45, .75, 1.05, 
1.35, 1.65, 1.95 seconds, along the following nine category scale: 1 very 
much less than a clock second; 2 much less; 3 less; 4 slightly less; 5 equal; 
6 slightly more; 7 more; 8 much more; 9 very much more than a clock second, 
Ss responded with numbers and were permitted to use more extreme cate- 
gories. Each duration was judged ten times. 


2: Subjects 


'The following populations were studied: Healthy, (H).2 Twenty paid 
college student'volunteers. Schizophrenic, ( 8).3 Twenty hospitalized patients 
whose primary diagnosis was schizophrenia. Other Psychiatric (P). Twenty 
non-psychotic psychiatric patients mostly classified as anxiety reaction or 
depressive reaction. Physically Disabled (D). Twenty patients from ortho- 
pedic, surgical and physical medicine services without a psychiatric diagnosis. 


C. RESULTS 


Ss judged the series of seventy durations and the mean response to each 
duration was obtained. A trend test based upon analysis of variance com- 
pared group curves. Populations was the between and Durations the within 
Ss factors. 

Figure 1 shows the curves for H, S, P, and D. Although the trend test 
indicates a significant effect due to Populations (F 3/76 — 3.11, P< 05), 
the Populations Durations interaction (F 18/456 — 3.74, P< .001) 
shows that the predominant difference is in slope. 

Inspection of Figure 1 and the analysis indicate no increased overestimation 
by 8. The patient-control difference found with another psychophysical 
method (2, 3, 4) was eliminated. 

Slope differences indicate the range of categories used by a population. A 
steep slope is associated with a wider range of categories. Figure 1 shows 
the steepest slope for H, and the greatest apparent slope difference between 
H and S. 

The slope differences were studied by comparing pairs of populations 
with these results: Significant Population X Durations interactions were 
found when H was compared with S (F 6/228 = 10.07, Р < .001), P 


2 Hereafter, the alphabetic coding H, S, P, and D, will be used to designate 
populations. ; 

3 All patients were hospitalized in the Houston Veterans Administration Hospital. 
The authors are indebted to A. Pokorny, M.D., S. Cleveland, Ph.D. and the staff 
for their cooperation, | 
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с— (Н) Healthy 


°----о (5) Schizophrenic 
e-- - -« (P) Other Psychiatric 
*———— (D) Physically Disabled 


15 45 75 105 135 165 195 
DURATION (SECONDS) 
FIGURE 1 


Group Curves ror THe HEALTHY (Н), SCHIZOPHRENIC (S), OTHER PSYCHIATRIC (P), 
AND PHYSICALLY DisagLED (D) PoPULATIONs. EACH POINT IS THE MEAN RESPONSE 
OF THE 20 Ss IN THE GROUP TO A GIVEN DURATION. 


НЕНЕН -—— E NN ——————————————A ————.——À a —— 
JUDGMENT CATEGORIES 
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(F 6/228 = 6.61, P < 001), D (F 6/228 = 2.28, P < .05), and, when $ 
was compared with D (F 6/228 = 2.85, P < 05). Although Figure 1 shows 
the greatest slope difference between H and S suggesting that schizophrenics 
use fewer response categories, H differed from all populations. This is not 
a simple effect due to the schizophrenia alone. 

Since the curves for H and D appeared to differ from $ and P, the data 
were regrouped by degree of severity and the presence or absence of diagnosed 
psychopathology as follows: Less-Severe, ‚(Н plus P); More-Severe, (D 
plus $) ; No Psychopathology, (H plus D) ; Psychopathology, (S plus P). 
The designation Severity is arbitrary and regrouping was an after-thought 
but these liberties were taken to explore this lead. 

An analysis of variance was performed with Severity and Psychopathology 
as between Ss factors, and Durations as the within Ss factor. The results 
of this analysis show a significant effect due to Psychopathology (F 1/76 
—432, Р < 05), and a Psychopathology X Durations interaction. (F 
6/456 — 8.51, P « .001). Ss without psychopathology provided curves with 
a steeper slope, indicating the use of more categories by these. people. The 
significant Severity Durations interaction (F 6/456 — 244, Р < 05) 
indicates that this factor is also involved in slope differences. The greatest 
divergence occurs between the non-severe with no psychopathology (i.e. H) 
and those with most psychopathology and the greatest degree of severity 
(ie, 5). The hypothesis that schizophrenics use fewer categories than con- 
trols is supported. However, it may be that this difference is as much due to 
the severity of illness and presence of psychopathology as it is a function 
of the schizophrenic illness alone. 


D. DiscussioN 


'The significantly greater overestimation of short auditory durations by 
schizophrenic patients described in previous reports (2, 3, 4) was not ob- 
tained in the present experiment. Although the basic judgment task wa 
similar to the earlier studies in that $ compared auditory inputs with the 
concept of one clock second, the manner of stimulus presentation was 
changed from a modified method of limits to the method of constant stimuli. 
The fixed constant method is assumed to represent a simpler judgmental 
where $ passively responds to а totally determined context. In this situation 
the schizophrenic patient is as able to adapt (1) within the series of dura- 
tions as is the healthy S without falling prey to intraserial anchors which 
dominate an arithmetic interstimulus interval (4). On the other hand, wi 
the modified method of limits procedure (2, 3, 4) S does not re$ 
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to a fixed stimulus series but instrumentally determines the size of 

је inputs and the range of the overall series. Under this less passive, 
tal condition, the schizophrenic patient is apparently lew able 

vivid concept residuals and becomes the victim of contemporary 
mackground anchors. A protected hospital setting might be considered the 
alog of the constant method, while the more complex, responsible 
sils of everyday living can be compared with the method of limits. Most 
ely disturbed patients can function within a simple, well-defined con- 
t, but show considerable disorder in the face of less structured and more 
nan problems. ‘ 
Schizophrenic patients additionally simplify their behavior by using fewer 
“the available judgment categories. However, healthy Ss differed from 
thysically disabled and other psychiatric patients as well as from the 
hizophrenic population. It may be that this finding is as much a function 
‘the severity of an illness and the presence or absence of psychopathology 
it is of schizophrenia. 
his study suggests that contextual influences upon patient-control judg- 
t differences are not sources of experimental error, but may represent 
sence of these differences, Without a representative sample of experi- 
Circumstances and additional control groups, it is presumptuous to 
ize to an entire dimension of judgment and a specific illness. 


E. SUMMARY 
Previous finding of greater overestimation of short auditory durations 
hod of limits situation by schizophrenic Ss was reexamined by using 
simpler method of constant stimuli. Groups of twenty Healthy, 
enic, Other-Psychiatric, and Physically Disabled Ss judged a ran- 
series of seven different durations along a nine category scale from 
ch less to very much more than a clock second, The following results 
obtained : 


No significant effect due to Populations was obtained that would con- 
а general tendency for schizophrenic Ss to overestimate short auditory 
ons, verifying the predicted relevance of psychophysical method in ob- 
g patient-control differences. 4 
Slope differences indicate that schizophrenic Ss use fewer judgment 
ories than do healthy controls, but further analysis suggests that this 
© as much a function of severity of illness and the presence of psycho- 
blogy as it is of schizophrenia. 
lese results are discussed in terms of the implications of contextual and 
ation factors in the study of psychopathology. 


c 
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CHARLES A. КхЕНА! 
ә 
А. INTRODUCTION 


Тһе often repeated experience of being unable to document clinical im- 
pressions of psychological impairment by quantitative techniques led to the 
Present series of studies. The difficulty of translating clinical statements 
about psychopathology into manageable psychological constructs may ac- 
count for part of the problem, but the research literature also displays ample 
tvidence of contradictory observations relative to what are presumed to 
be the same phenomena. Such inconsistencies often present a challenge, and 
as such, were the immediate stimulus to present work. 

The initial interest was directed toward achieving a clearer delineation 
of the nature of cognitive or thinking impairment in acute schizophrenic 
illness. These data (11) showed some inefficiency on tasks heavily loaded on 
4 functions, with no deficits evident in any other tested abilities. The gener- 
ally negative results were interpreted to mean that cognitive abilities were 
essentially intact in these patients and to support the inference that somatic 
factors may be of only incidental importance. The tests were held to be 
sensitive to their purpose of detecting increased nervous system limitations, 
the normal performance levels indicating no such alterations. 

Early in this work, an occasional patient with clinically diagnosed cerebral 
pathology was tested with the measures then in use with the schizophrenic 
Population, Their performances were often well outside the range for 
schizophrenics and controls which had been studied up to that time. In 
advance of completing data collection on the schizophrenic group, it was 
conjectured that persons with cerebral damage or dysfunction could be 
differentiated on the basis of the type of functional impairment. The study 
Was expanded immediately to include cases with clinical evidence for cerebral 
histopathological changes. 


—À 
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Based upon these preliminary observations and several related studies of 
more limited scope (3, 9, and 10), it was hypothesized that impairment in 
psychopathological states involves altered organization of otherwise intact 
cerebral mechanisms (e.g., altered set, attentional or motivational functions) 
whereas deficits in the brain-damaged result from increased limitations on 
function. 

As stated, the present study is concerned with only one segment of a much 
larger general problem with ramifications as broad as the field of psycho- 
logical inquiry. For a detailed account of previous work with especial 
reference to cerebral pathology and ablations, a quick access to the extensive 
literature may be obtained through such articles as those by Babcock (1), 
Klebanoff et al. (8), Yates (23), Meyer (15), Chapman and Wolff (4), 
Payne and Inglis (18), and Reitan (20). 

'The path to the measurement of impairment is often strewn with ob- 
stacles. Yet, perhaps the single most frequent clinical activity expected of 
psychologists consists in the assessment of anomalous behavior tendencies 
and relative deficiencies of individual capabilities. Successful psychodiagnostic 
evaluation implies an adequate knowledge of the nature, range and inter- 
relations of psychological processes and objectively determined grounds for 
decision as to when a deviation is abnormal or represents impairment. 

'There are some circumstances in which such erudition is not needed. If 
a person is available in his "normal" state in advance of an event known 
to produce losses, the impairment of psychological functions is not difficult 
to measure although the procedures may be tedious. The essential require- 
ment is baselines of optimal performance on tests of adequate reliability to 
serve as standards of comparison. This can be achieved for a variety of 
psychological functions in advance of conditions responsible for reduced 
efficiency or deficit by sufficient practice to remove the last traces of learned 
improvement and to achieve limited trial to trial variation. Once this has 
been accomplished, the difference between the established base performances 
and the data of retest will ordinarily provide the required estimate of 
functional loss or inefficiency. This procedure has seen extensive use in both 
human and animal studies. 

In many clinical situations, however, the investigator appears to suffer 
from a reduction in degrees of experimental freedom. In areas which call 
for experimental exploration, satisfactory test data obtained prior to the 
onset of conditions productive of psychological impairment are seldom avail- 
able, and it is too late to achieve direct measurement of preimpairment 
functional efficiency. 
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Impairment is a relational concept and implies a decrement in or worsening 
of psychological functioning from some former level, whether the earlier 
psychological efficiency was low or high. The problem has been viewed as 
requiring some representation of either the earlier individual "norm" or 
surrogate base line or some external standard against which a performance 
may be compared. Since the work of Babcock (1) there has been a rather 
extensive search for reliable postimpairment performances which can be used 
as individual surrogate base lines. The assumption has been that the presence 
or absence of impairment cannot be determined by means of the standing 
of individual performances relative to that of others, but can only be de- 
termined by reference to an individual's own norms. This inference has set 
the pattern for many typical experimental designs in which the estimate of 
the person's preimpairment functional efficiency is based upon those indi- 
vidual processes which are presumed to be less sensitive to particular im- 
Pairment producing situations. Perhaps too little attention has been paid 
to measures other than intra-individual differential test performances. 

In addition, some of the past difficulties in achieving a satisfactory dis- 
tinction between impairment related to psychopathology and that related to 
cerebral dysfunction in humans may result from adherence to the idea that 
the best of all approaches to impairment study is to measure the most complex 
aspects of mental activity. "These "higher order" functions are presumably 
the most sensitive to cerebral pathology. However, if the hypothesis stated 
earlier is correct, nervous system limitations should be evident not only in 
more complex mediated activities, but also in simpler basic functions as well. 
In schizophrenic patients without histopathological or neurophysiological 
changes, impairment would be most evident in complex mental functioning, 
showing up as impaired intellectual efficiency. If differentiation is to be 
made between psychopathologically and organically induced impairment, 
then observed impairment of complex functions would need to be supple- 
mented by performances which allow simpler? and more basic functions to 
be measured. These statements bypass complicating factors which may in- 
volve afferent and efferent pathways or subcortical damage which may 
Produce effects of unusual configuration. Ignoring these complexities is 
perhaps justified in attempting to get a toe hold on the nature of psycho- 
logical impairment observable under different circumstances. 

The test battery already in use with schizophrenics appeared to be made 


UP of desirable tests of both types of processes and, a priori, appeared likely 
Fo aeae a 


2 H : 
qui It is probable that none of the functions referred to are simple, but rather re- 
те less mediational complexity. 
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to meet the requirements for a test of the hypothesis that simpler psycho- 
logical functions, subject chiefly to system limitations, would provide more 
adequate separation of organics from schizophrenics than tests of "higher" 
mental ability. 

B. METHOD 

1. Subjects 


'The organic group was made up of the first 50 patients on whom es- 
sentially complete test data were achieved, and for whom there was clinical 
evidence of cerebral histopathological changes. Presumably, no two of these 
patients exhibited the same configuration of cerebral insult. The cases ranged 
from a very successful prefrontal lobotomy and a temporal lobectomy to а 
number of patients with diffuse damage related to alcoholism, arteriosclerosis 
and cerebral disease. Only one had suffered traumatic injury. Also included 
were several presenile dementias (Pick's and Alzheimer's diseases). The 
mean age of this group was 47.2 years, with a sigma of 11.4. 

The control group (the older half of a dual control group) consisted of 
25 individuals with an average age of 46.4 years, with a sigma of 12.2. Be- 
cause it was probable that the vocabulary score itself had been affected in 
many of the organics, it was not possible to match the controls with the pa- 
tients except by age, sex, and in a crude way, by preillness indications of gen- 
eral level of mental ability. From our experience with the tests, there is no 
assurance that close matching is of special benefit except when comparisons 
are being made relative to general intellectual ability. The best that can be 
said is that patients in the organic group probably varied from average t0 
very superior in preillness ability and included a number of business and 
professional people. 

Group results for the schizophrenics (N = 50) have already been re- 
ported in comparison with the younger half of the dual control group. 
Additional details on these groups may be found elsewhere (11). 


ey chests 
The test battery has been previously described in detail (op. cit.). The 
different tests are listed here for convenience. 
1. Progressive Matrices (1938) 
2. Wide Range Vocabulary Test, Form B 
3. Flicker Fusion Test Set (after Landis) 
4. Oscillation (using Pursuit Rotor) 
5. After-Image Test 
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. Series Choice Reaction Time 
. Span of Apprehension Test 
. Divided Attention Test 

9. Persistence Test 

10. Opposites Test 

Aside from the levels of test performances themselves, variability on 
several of these measures was of initial interest and became part of the 
data intended for analysis. 

The Minnesota Multiphasic Personality Inventory (MMPI) was given 
each individual at the end of the test series chiefly as a screening device for 
controls, and for what information it could provide on the patients of the 
experimental group. 


- 0s 


со 


3. Procedure 

The tests were given in the order listed above to both patients and 
controls. The Progressive Matrices and Vocabulary were generally given 
to patients in the morning. After a break for lunch, the remaining eight 
tests were administered in two sessions of about forty minutes each with 
a rest between Tests 6 and 7. The controls occasionally desired to work 
without the rest periods. Because of the variety of tasks and the improbability 
of significant fatigue effects, the omission of rest periods was permitted. 


C. RESULTS 
1. The Groups 

Data for the control and organic groups and the significance of differences 
between the groups are shown in Table 1. 

As might be expected, the patient group with cerebral organic damage was 
significantly lower in the ability to educe new relationships and reason 
by analogy therefrom when compared to controls. But, because of difficulty 
in matching the groups in terms of earlier intellectual capacity, the relative 
Contribution of organic factors and selection factors to the observed difference 
in Matrices scores might be questioned. There are clues which indicate 
that organic factors play the primary role. The mean vocabulary score for 
the organic group probably reflects some impairment, yet as it stands, it 
Corresponds to a mental age equivalent of 1774 years. When not taking 
age into account, the Matrices mean performance corresponds to a mental 
age of about 11 years. Or, working from interpolations of the age norms, 
the organic group as a whole shows an IQ of about 95 on the Matrices 
against an IQ of about 117 (uncorrected for age) as estimated from the 
mean vocabulary score. 


Tue MEANS, STANDARD DEVIATIONS, DIFFERENCES BETWEEN THE MEANS AND 


TABLE 1 


THEIR SIGNIFICANCE FOR THE CONTROL AND ORGANIC GROUPS 


Controls N = 25 


Organics N = 50 


Test Mean c Mean c Difference 

Progressive Matrices raw score 50.88 7.87 30.28 9.93 20.60 
Wide Range Vocabulary raw score 89.60 5.68 70.56 15.52 19.04 
CFF in cycles/second 41.55 3.46 35.95 6.61 5.60 
Variability in CFF threshold 90 41 96 .50 .06 
After-image duration in seconds 29.21* 23.08* 39.63** 24.12** 10.42 
Series choice reaction time in seconds 78 .063 1.04 .197 .26 
Variability of series choice reaction time 14 045 .22 .089 .08 
Pursuit learning—mean of Trials 1-5 in seconds 4.95 1.68 2.77 1:7% 2.18 
Pursuit learning—mean of Trials 16-20 in seconds 8.43 2.03 4.60 2.68 3.83 
Variability of pursuit learning 71 = 20 57 .20 14 
Span of apprehension response error—Part I 70 73 56 1.28 14 
Span of apprehension response error—Part II —.06 82 —.22 1.12 1 

Divided attention loss in per cent 33.97 22.78 62.41 38.40 28.44 
Opposites—raw score 65.88 9.37 42.04 16.12 23.84 
Persistence—minutes 4.50 2.48 3.20 2.38 1.30 


* N—20 Test object not seen within two minutes by 5 subjects in 


control group. 


** N—16 Test object not seen within two minutes by 34 patients in organic group. 


0/1 
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When the Progressive Matrices subtest scores are shown separately (fig- 
ures have been rounded) for the five sets of twelve test items each, marked 
differences between control and organic performances are evident. The 
complex discrimination items of Set A were handled fairly well by the 


A B с р Е 
Controls 11.7 11.0 10.2 10.0 79 
Organics 10.2 6.6 6.0 54 24 


e 

organic group. Adults of average intellectual ability would be expected to 
score 11 or 12 on Set A. In Series B which requires a shift tó easy reasoning 
type items, there was a sharp drop in performance by the organics with 
the differences between the groups tending to increase as reasoning problems 
became more difficult. As noted above, even if vocabulary performance is 
subject to some impairment, the group mean suggests the organic group to 
be at least above average in preimpairment verbal ability and presumably 
general intellectual ability. It would seem therefore that the mean difference 
in Matrices performance represents a very real loss in capacity for the per- 
ception of new relationships and abstract reasoning. 

The Vocabulary was significantly lower in the organic group and, here 
again, the inability to find a valid means of matching the groups provides 
the possibility that some of the observed difference may have resulted from 
the selection procedure. Vocabulary is subject to the effects of varied training 
and experience. It is also known to possess an above average resistance to 
loss producing situations because it is usually a well habituated activity. 
Present data do not provide a basis for an estimate of the relative con- 
tribution of these factors. 

The three performances which were included a priori as measures of 
perseveration, i.e, the CFF, the After-Image duration, and Series Choice 
reaction time, provided easy separation of the groups. The data for After- 
Image duration is misleading as shown. The means and sigmas are for the 
20 control subjects and 16 patients of the organic group who did see the 
target. It was discovered that when an individual had not seen the target 
in the flashing weak monochromatic red light within two minutes, he would 
Not see it at all. These persons apparently never reached the threshold 
needed to report the target opening. Of those who saw the target, the 
Controls reported it sooner although the difference between the groups 
was not significant. But it is important to note that 68 per cent of organics 
failed to respond in two minutes compared to 20 per cent of the controls. 

Pursuit learning was markedly different between the control and organic 
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groups. The patients with cerebral organic conditions found it more difficult 
to follow the target with the stylus on the initial trials with only a small 
increase in proficiency during the remainder of the twenty trials, never 
reaching the mean of the first five trials of the control group. 

The group results on the Span of Apprehension were so variable that, 
for all practical purposes, there were no group differences. Many approaches 
to the analysis of the data were tried, from correlations between responses 
and stimuli to the use of direct deviations as shown. There was no consistent 
quantitative difference in mode of response observed between the two groups. 

Marked group differences were observed in the reduction of performance 
when two tests, which had been performed separately, were then performed 
simultaneously (Divided Attention). Individual differences were rather large 
for both groups on this test. 

The ability to give Opposites quickly to a set of easy to difficult stimulus 
words showed a significant decrement in the organic group when compared 
to the controls. 

Persistence in a task which becomes fatiguing and annoying was signifi- 
cantly less in the patient group, but only at the P — .05 level. 

The measures of variability evidenced no consistent overall trend. There 
was no difference in the variability of the CFF threshold, a significant in- 
crease in variability of Series Choice reaction time along with a decrease 
in variability of Pursuit learning. The latter decrease is undoubtedly related 
to the fact that performance was so minimal that sizeable variability was 
restricted. 

The data for the schizophrenic group and its controls have been previously 
reported. In order to show the chief findings for normals, schizophrenics 
and organics together with least confusion, the group means for six tests 
(excluding the Vocabulary) which yielded highly significant differences 
(P = .001) between organics and their controls are shown in Table 2. Two 
measures based on the Matrices performance are also shown in addition to 
the raw score. 

Acute schizophrenic patients are generally younger than persons with 
the varieties of cerebral pathology found in the organic group. In the present 
instance the difference was 22 years. The schizophrenics were not significantly 
different from their own controls and did not differ from the older controls 
for organics except for a higher CFF threshold which appears to be somewhat 
sensitive to age differences, and a lower Opposites score, both significant. 

It is evident from Table 2 that, as a group, schizophrenics do not show 
the losses characteristic of the organic group, except possibly on Opposites. 


TABLE 2 
Group MEANS FOR SCHIZOPHRENICS, ORGANICS AND THEIR CONTROLS ON THE INDICATED TEST MEASURES 
(All control-organic and schizophrenic-organic differences are significant.) 


Group means 


Test Controls Schizophrenics Organics 

Progressive Matrices: ^ 

Raw score 50.88 49.24 30.28 

B-drop (differential between Sets A & B) 26 92 3.60 

Set B—raw score 11.00 10.50 6.60 
CFF in cycles/second 41.55 44.60 35.95 
Series choice reaction time in seconds ‚78 76 1.04 
Pursuit learning: 

Mean of Trials 1-5 in seconds 4.95 5.07 2.77 

Mean of Trials 16-20 in seconds 8.43 8.86 4.60 
Divided attention loss in per cent 33.97 22.23 62.41 
Opposites—raw score 65.88 53.37 42.04 
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Those measures which yielded significant differences between the controls and 
organics of Table 1 distinguished between schizophrenics and organics at 
equivalent levels of statistical significance. 


2. The Individuals 


Highly significant differences have been observed between means of the 
control and organic groups on a majority of the tests used. A significant 
difference was observed (P = .05) for another. While such results may be 
gratifying, the ability of such procedures to sort out cerebral histopathological 
and neurophysiological changes from normals requires reference to individual 
performances. 

The data showing separate test capabilities of classifying individual 
controls and organics into the correct criterion groups are condensed in 
Table 3 and are shown as per cent misclassifications relative to the indicated 
cutting scores. 

'Taken individually, the tests ranged from 20 to nearly 50 per cent mis- 
classification of organics and yielded from 0 to 12 per cent false positives 
with the controls. If one were limited to only one test, the Matrices raw 
score, the Matrices Set B raw score, or the Opposites would seem to hold 
the greatest promise of separating the organics from the controls. These 
scores depend to a large extent on the probability that the preimpairment 
intellectual abilities of these persons was average or above. Unless there 
were a fair degree of assurance that an individual could be thus classified, 
these cutting scores could not be used with confidence. 

The Series Choice time seems to be nearly as good as the above measures 
in distinguishing organic impairment. First, a score of .90 second or above 
did not trap any controls irrespective of age. Second, from tables of inter 
correlations for the different groups studied, r’s between intellectual ability 
and Series Choice time varied from .01 to .34. Since there is, at most, only 
a slight relationship, one need not be so careful of preimpairment ability: 
In taking these factors into account and noting the lower discriminative 
capabilities of the remaining measures, this test would seem to be the best 
single measure in the battery from the standpoint of its potential for giving 
а low misclassification figure for a broader range of preimpairment indi- 
vidual abilities. 

The question arises in Table 3 as to whether the control misclassifications 
тергезеп few or several individuals. Table 4 shows that, while controls 
occasionally fall on the abnormal side of cutting scores on the tests, 1° 
one control subject did so for more than one test. If a criterion of only tw? 


LE ӨӨӨ Ө Ө ӨӨ Ө ЁС Ё Ө 


TABLE 3 
Per CENT MISCLASSIFICATION OF ORGANIC AND CONTROL INDIVIDUALS BY SEPARATE 
Tests WHEN BASED ON INDICATED OPTIMAL CUTTING SCORES* 


Per cent organics Per cent controls 
Test misclassified as normal Cutting score misclassified as organics 

Progressive Matrices: 

Raw score 20 40 4 

B-drop (differential between Sets A & B) 44 4 ы 4 

Set B—raw score 26 8 4 
CFF in cycles/second 48 37 4 
Series choice reaction time in seconds 30 0.90 0 
Pursuit learning: 

Mean of Trials 1-5 in seconds 38 3 8 

Mean of Trials 16-20 in seconds 34 6 12 
Divided attention loss in per cent 36 60 4 
Opposites—raw score 28 50 4 

* These data are derived from distributions of individual scores on the tests yielding the most significant group differ- 
ences. / ` 
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abnormal scores is taken, no controls would be called organic, and four 
per cent of the organics would escape the net. If a more stringent cut-off 
point of three test failures is taken, only one in ten of the organics would be 
missed while increasing the probability that no normal individual would be 
called organic. 

Because different patients failed different combinations of tests, and since 
the number of their performances on the abnormal side of the cutting scores 
ranged all the way from one to eight, it would appear that all eight measures 
would be needed to achieve a 90 per cent discrimination of organic features 
at severity levels which were used in this study. 

If one examines the procedures being followed, it is apparent that the 
individual data are compared with some empirically determined range of 
normal function without special reference to estimated individual preim- 
pairment abilities. "The score differential on the Matrices (B-drop) can 
either be thought of as a deviation from some normal range or as the loss 
of flexible functioning relative to a more resistant function within the same 
person— possibly discriminative ability. 

'The individual data for the Matrices and Vocabulary were used to 
calculate an often-used type of differential in which the individual is com- 
pared with himself. Vocabulary, widely held to be relatively resistant to 
impairing factors, is used to approximate best levels of development, while 
the Matrices can be taken to indicate the present level of flexible abstract 
ability. A significant lowering of the Matrices performance relative to Vo- 
cabulary might be taken as an indicator of impairment. 

IQ's were calculated from vocabulary age and by conversion of Matrices 
centile data which already takes into account the effects of normal ageing. 
The net result of this has been to shrink the differences found since it seemed 
inadvisable to combine data from above average levels, which had to be 
derived from distributions with below average data which could have been 
calculated by mean age data down to six years. 


The organic group averaged a 17.7 point IQ loss which was significantly 


greater than the control group loss of 5.12 points. Individually, the losses 
can be compared as follows: 


Matrices loss in points of IQ relative to 


I? - over 
0-9 10-19 20-29 30 and ove. 


Controls—per cent 76 12 4 8 
Organics—per cent 32 22 22 24 
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TABLE 4 
BASED UPON THE SELECTED CUTTING Scores,* THE Per CENT DISTRIBUTION OF CONTROLS AND ORGANICS BY THE NUMBER OF 
‘Test MEASURES ON WHICH INDIVIDUALS ACHIEVED SCORES IN THE ABNORMAL DIRECTION 


Number of abnormal scores 


0 1 2 3 4 5 6 7 8 
Controls—per cent 68 32 0 о. 0 0 0 0 0 
Organics—per cent 0 4 6 6 14 28 24 6 12 


* 'The Matrices Set B raw score is not included since it is closely related to the Matrices B-drop. 
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1f the cutting score is taken at 19 so as not to misclassify too many controls, 
the Matrices-Vocabulary differential alone is poorer than any other single 
measure derived from the test battery. As noted before, there was qualitative 
evidence that vocabulary was affected to varying degrees in the individuals 
of the organic group which would tend to minimize such a differential. 

Variations in the relative effectiveness of these several test measures to 
differentiate between organics and controls, makes similar data for the 
schizophrenics of special interest. As previously indicated, the schizophrenics 
were much younger than the organics ап were not significantly different 
from the younger control group on any test. There is no way around the 
age difference. Reference to the data of Table 2 suggests that is is not 
unfair to judge the individual performances of schizophrenics by cutting 
scores derived for the older control and organic groups although there 
were two sizable differences, as noted above, between schizophrenics and 
older controls with whom they were not matched. 

Accordingly, the individual data for all three groups are shown in Table 
5 as the per cent of individuals who obtained abnormal scores on the 
measures indicated. The three scores derived from the Matrices performance 
show a considerably larger number of scores below the cutting score among 
the schizophrenics (false positives) than observed for controls. When com- 
pared to organics, the percentage of misclassification is relatively small, since 
less than 20 per cent of schizophrenics respond to the Matrices problems 
in a manner characteristic of the large majority of organics. 

Few controls or schizophrenics were observed to perform at an abnormal 
level on the CFF, Series Choice and Divided Attention, while 52 to 70 
per cent of the organics gave impaired performances. It is evident that an 
individual found on the abnormal side of the cutting scores for these three 
tests is likely to evidence some cerebral dysfunction or damage. The schizo- 
phrenics’ own control group shows misclassification of 4, 0, and 8 per cent 
respectively on these same three tests, suggesting that age is not a special 
factor. It would seem that if there were complicating organic factors in à 
schizophrenic patient, there would be a fairly good chance of their detection 
with these tests. 

The per cent misclassification on the two Pursuit Learning measures 
seems excessive for both the controls and schizophrenic patients. Even though 
about two-thirds of the organics make abnormal scores, this test might be 
considered as the least adequate of this group of tests. 

While organics were discriminated from controls fairly well by the 
Opposites test, it yielded the poorest discrimination between individual schizo- 


179 


*899ua 
-зәрїр dneis juragruSis your ayy Surp[orK sjs2) IYI uo вәлооѕ [PnpIAIpUI JO SUODnqHDUSIP шолу рәләр әле еер IL a 
4 oF + a1098 MBI—sa}soddQ 
+9 z + quad Jad ur sso| uonuoje paplarqd 
99 ът [4! spuooas шт 04-91 S[EH,L Jo ueoJA 
E: 29 + 8 spuooas ur ¢-] SJEL jo UIW 
ш ;Suiuieo[ 3108104 
Я 04 [4 0 spuooos ur әшц иоцовәл OYI вәїлә$ 
А 25 * x puooss/sojoÁo ut FAO 
3 +L 91 * 910085 MEI—g VS 
@ 9$ +1 + (я ж v sig пәәмдәд [enuorogrp) doip-q 
3 08 8I + 91008 MEY 
E: * isare әлтввәл8ол 
z poyrssv[o SOIURZIO 52102810 ISIL 
K[1221102 se poygrsse[osrur se poyrsse[osrur 
sueo 3039 зә sormmaiu]dozrqos 3039 Jaq $]01}U09 3099 әд 
#591025 охшап ‘IVWILdQ QALVOIANI 
NO аззуң NAHM SISA], ALVAVdIŞ AH &яноо$ IVWAONAY ONIATIHOY SOINVOWQ ANY SOINAYHAOZIHIG 'SIOWLNO)) JO INIO wid 
5 TISV.L 
ыш . — aa e eti  .2 5  5Lt!:o-. GauNuÁGEEEOBMNNXLD|]|]|] EÓÍTÜÍÓÍTÍÍIÍÍIÍIÍÍIÓSEe C e К wHdUAC,CCÉunU Ӯ 4 __ е - -  ——  — — —_—_-Н-ш-НӨКН}-ШНКтҤКЫыЫЫЫыЫыш-ҥ{“{ҥ[ҤТтш 2 ЖЈҲҚҲ2____` 


180 JOURNAL OF PSYCHOLOGY 


phrenics and organics. About one-third of all schizophrenics were found 
within five points of the cutting score of 50. The set for opposites association 
seems to be fairly sensitive to both functional factors as well as to cerebral 
dysfunction, although the influence of the latter is more evident. 

The distribution of the absolute numbers of tests on which individual 
schizophrenics achieved abnormal scores may be seen in Table 6. Table 
4 shows that no control individuals scored abnormally low on more than 
one test, whereas 32 per cent of the schizophrenic patients did so. Nearly 
half of these patients achieved an Opposites score below the cutting score, 
which accounts for more than a third of these abnormal scores. If the 
Opposites were dropped from consideration when using the absolute number 
of test failures to distinguish organics from schizophrenics, there would be 
no entry under four scores, and the number of schizophrenics showing no 
abnormal scores would increase to 60 per cent and more nearly approximate 
the control percentage. Dropping this measure for the organics does not 
materially increase the frequencies of fewer than four abnormal scores in 
this group. It is apparent that, except for Opposites, the individual schizo- 
phrenics approximate the performance of control subjects much more closely 
than that of patients with cerebral organic changes. 

The Matrices as an IQ score averaged 6.2 points lower than the Vocab- 
ulary IQ equivalent for the schizophrenics, which may be compared with a 
mean lowering of 5.1 points for the controls and 17.7 points for the organics. 
Using the cutting score obtained from organic-control comparisons, 26 per 
cent of schizophrenics showed excessive inefficiency on the Matrices com- 
pared to 10 per cent of the control group. 


D. Discussion 


As in many other areas of inquiry, experimental study of impairment raises 
problems in the selection of adequate controls, the specification of character- 
istics of an experimental population and the size of experimental № 
Accordingly, the adequacy of control procedures may merit some considera- 
tion. 

1 There is no doubt that judicious matching of control and experimental sub- 
jects on one or several variables is both desirable and necessary for many 
experimental purposes. It is often questionable, at the same time, whether 
the desired control has been achieved by every reasonable effort to provide 
such control matching. It is well known that in persons of roughly equivalent 
ability, there is variation in original cyto-architecture and initial biases upon 
which is superimposed differing experiential history. Specific abilities within 


181 


CHARLES A. KNEHR 


"doip-g вәзир AYI 0) parejas Ajasojo sr 3? IUIS papnjout JOU SI 3100s MEI Q 395 SOMIYPW SUL + 


eT 


et 9 + sc +1 9 9 + 0 quaa 2ә1—52102310) 
0 0 0 0 8 or +1 82 Or quad iad—soruarydozryos 
ie YS BE pM c. iz ee ee eS 
8 L 9 s + £ [4 I 0 


$23109$ jewrouqe jo Jaquonn 


А  —-_-_—— 


NOLLOSWI([ “IVWAYONSY FHL NI 593025 
z азланоү STVAGIAIGN] HOIHM NO SAYASVAW ISIL 3O YIWAN 
AHL АЯ SOINVON() ANV SOIN3NHdOZIHOS dO NOLLOSINISI([ LNAD Wd AHL &'$34008 ONILLAD Q4103 3S FHL NOAN аяу 


9 ATAVL 


182 JOURNAL OF PSYCHOLOGY 


the matching variables are often dissimilar in pattern and achievement, 
Attitudes and motivation vary considerably. In addition, if the search for 
increasingly pure measures of independent dimensions of human ability are 
realized, controlling one of these, when possible, would have minimal effect 
on the equalization of the others. If it is assumed that adequate general 
control can be obtained by the matching of several psychological variables, 
high correlations between mental functions would be implied, an assumption 
which runs counter to factorial study. 

In patients with clinical evidence for cerebral pathology, test results show 
impairment in varying degrees and one may not be sure of matching any 
important variables unless the amount of impairment can be stated, the 
study of which was the reason for matching in the first place. That some 
tests "hold" is a relative matter and, although they may be useful, the un- 
known degree to which a “hold” test has been affected makes this approach 
inadequate. As an alternative, one might use inferences based upon life 
history information. Try to find a control subject to match a 41-year-old 
skilled watchmaker who finished high school by achievement, was always 
“one for the girls," married twice, had seven children, was a corporal in 
the army, played poker, but never bet on the horses. He is well aware that 
his brain is not working as efficiently as it did at one time. What normal 
subject or hospital patient recovering without incident from major surgery 
could be found to approximate this individual’s former abilities, response 
tendencies and perceptual modes, or to equalize postimpairment individual 
attitudes and apprehensions? It is only by the grossest approximation that 
this could be done, and would probably be based on such inferences as that 
the patient probably had a reasonably normal and healthy brain at one 
time, was not stupid, and probably exhibited no clinical levels of psycho- 
pathology. 

It is not that matching is not needed or is undesirable. Rather, it is often 
likely that in going through the motions of obtaining matched controls, no 
real equivalence is produced between groups even though there is serious 
intent to approximate matching as nearly as possible. "The research worker 
in a good primate laboratory is in a much better position to control these 
factors since a complete history is often available on every subject from the 
time of birth. 
os matched control groups are impossible of achievement, and if 

est performances are subject to unknown amounts of loss in a given 
individual, a loosely contrived control population without patent misfits 
may be used in another manner. They can be used to determine the most 
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likely normal range of performances on measures which tend ideally to a 
narrow range of variability. A normative procedure of this kind has been 
used as the basis for cutting scores in this study. С 

The selection of experimental subjects is often dictated by availability 
tempered by other considerations. "There is no assurance that one will ever 
find two patients with the same locus and extent of cerebral pathology. 
Where this can be approximated, it is known that similar damage yields 
varying psychological consequenges in different individuals (15). The com- 
plexity of brain function is such that sufficient damage in one area may 
affect integrative activity in general (2, 13) or have less effect than one might 
anticipate (6). By contrast, primate studies have demonstrated area differences 
in function (22), and Pribram (19) is disposed to divide higher func- 
tions into two main categories with brain areas to subserve these func- 
tions. In opposition to studies which show some primary dependence of 
functions on particular cortical regions, Chapman and Wolff (4) found 
that outside of motility and sensory functions, impairment of higher proc- 
esses in humans was not significantly related to the site of damage or right- 
left localization. In non-surgical conditions, locus of damage is difficult to 
ascertain and autopsy reports available several years post-test are un- 
likely to give an adequate basis for describing the pathology at the time of 
test. Mindful of the varying data on the relations between behavior and locus 
and extent of cerebral pathology, plus other difficulties in adequately knowing 
the status in living subjects, it may be that an organic group representing a 
Variety of conditions may have as much merit in our present state of knowl- 
edge as a group chosen on some other basis. While not a strictly analogous 
situation, it may be helpful to remember that Binet's original criterion, 
teachers' ratings of pupils, was short of being ideal, but it was available. 
This difficulty has since been overcome and now a teacher's rating would 
not ordinarily be used in preference to the more accurate and dependable 
test results. Perhaps such an "operation bootstrap" can be executed success- 
fully in the field of impairment study. 

In studying psychological deficits (or other psychological phenomena) 
fairly large N's are required for adequate treatment of data by correlation 
and other statistical techniques. But, if experimental data are to be useful 
in distinguishing individuals, functional differences of practical merit should 
be observable ideally in every one of the first five individuals examined. And 
9n replication, the next five should be differentiable and so the third five. 

© one seems to have achieved such accuracy with impairment measures. 

'The above discussion is not intended as support for the dismal outlook 
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on impairment study implied by such authors as Yates (23) and McFie 
( 14). In spite of and with these difficulties, useful and meaningful data can 
be obtained and advance in understanding these problems can be achieved. 
It is believed that the present study is among those representative of some 
progress. 

The measures yielding significant group differences appear to be sensitive 
to the limitations imposed by cerebral pathology. The two tests which ap- 
peared to fall short in this respect are undoubtedly more adequate than 
indicated by the data shown. After the data collection was well started, it 
became apparerit that there were error sources built into the After-Image 
test which may have accounted for the excessive number of false positives, 
and perhaps for a number of the true positives. An improved test of visual 
adaptive functions might prove to be quite useful. Experience has also indi- 
cated that, by inspection of Span of Apprehension response plots, more 
anomalous response patterns were evident in organic patients than were 
revealed by any quantitative treatment of the data tried. If a more adequate 
procedure for evaluating responses can be worked out, the usefulness of 
this test might be increased. Patterning of deviant responses on this test 
often has an individual stamp, but the implication of these patterns has 
resisted correlational study. 

When the test data, in combination or singly, are viewed in terms of 
their success in predicting the criterion of cerebral pathology in a patient 
group with divergent difficulties, considerable variation is noted. By sheer 
counting of the number of abnormal scores found among nine measures 
derived from six tests, nine out of 10 patients with cerebral pathology could 
be distinguished without misclassifying any controls. If one were in а 
hurry, five minutes of cooperative patients’ time spent on the Series Choice 
reaction time alone would probably indicate organic factors in seven out 
of 10 without much danger of suggesting damage in an individual with an 
intact nervous system. Based on this type of data, the CFF would appear 
to be still less effective by being correlated with a variety of forms of cerebral 
dysfunction only about half the time. It should be remembered that the 
percentages of test hits and misses depend upon optimal location of cutting 
scores on a continuum of test performances. 

Such is the manner in which data of this type are often interpreted. But 
the ready assumption that test sensitivity is indicated by success or failure in 
mos ome ы ЛЫ, 

. er studies to indicate that the PSY 
chological consequences of similar ablations or locus and extent of pathology 
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considerably (6, 16, 17). "Test "misses" could just as easily be related 
ividual variations as to test sensitivity. The failure of measures with 
significance to show the same uniformity of loss pattern from one patient 
Io another implies some localization of function. In addition, knowledge about 
the character of dysfunction or pathology or the stability of locus and extent of 
bral lesions cannot be stated with confidence by any known present 
que. 
further appraisal, consider tbe individual data for Series Choice. "There 
three test misses in 10 for organics. Assuming cooperation, if the speed 
Hf-initiated choice reaction is limited by the capacity of rélevant systems 
central nervous system, then any histopathological or neurophysiological 
tes which would lower that capacity should be reflected in a slower 
faction time. But three out of 10 patients responded in the normal range. 
Опе may choose between saying that these individuals appeared to work at 
tls above а reduced capacity, i.c., the test is inadequate, or that the test is 
ensitive and the finding of normal speed of response reflects the integrity of 
‘the pertinent neural mechanisms. 
There is little in the data of this study that requires interpretation in terms 
É test sensitivity in contradistinction to their implication for individual 
ces. Rather, there may be cogent reasons for the latter approach which 
mes full test sensitivity to both large and small variations in capacity. 
When the measured loss is greater than some empirically determined amount, 
the psychological function could then be said to be impaired. It may be further 
determined that, once observed, such deficit is likely to implicate some par- 
Шаг impairing condition. It follows from this line of thought that with 
tests of high reliability (repeatability) as a requirement, observed variations 
test performance from one individual to another relate to functional differ- 
among individuals and do not necessarily refer to the validity of the 


If present data are interpreted from this viewpoint, the individual who 
ts several abnormal scores shows impaired performance in those several 
with the added probability that the impairment is related to 
dysfunction. Or, an individual with clinical signs of cerebral pathol- 
is quite likely to show impaired performance on at least two or three 
hese different measures. If the individual performs in the normal range 
ne or more tests, then for these functions he is undoubtedly without any 
ral dysfunction which would interfere with efficient performance. Stated 
tly, if a motivated patient achieves an abnormal score, he is prob- 
ү impaired, and if he doesn't, there is no sign that he is. There is no 
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point in representing an unimpaired performance as really impaired while 
ascribing the negative finding to test inadequacy. 

Such considerations as these suggest that the measurement of deficits, as 
such, is not attended by insurmountable difficulties. It might appear, however, 
that this viewpoint is not equally applicable to all types of quartifiable psy- 
chological activity. Even with those mental processes involvin;; perception 
of complex relationships, the maintenance of perceptual sets or ine recombi- 
nation of familiar experiences, the more xeliable tests are likely to detect 
small losses of efficiency. Here, however, variability among individuals is 
often so great that a normative approach may not be adequate and an estimate 
of the personal norm becomes more important. On the other hand, there 
must be variations among psychological functions in their immediacy of rela- 
tionship to the integrity of central nervous mechanisms. Somewhat removed, 
in this sense, are undoubtedly many well habituated abilities, e.g, vocab- 
ulary. In any case, once impairment is observed, the setting in which the 
impairment occurs becomes important. 

The adequacy of the schizophrenic data for use in testing the hypothesis of 
discoverable differentials is attenuated from the start by the failure to find 
any type of gross impairment for the group as a whole. The individual data, 
however, provide some clues in support of the hypothesis. 

If the data are used in the manner suggested for information about indi- 
viduals rather than the tests, it is apparent that there was a noticeably greater 
frequency of abnormal scores among schizophrenics than normals on tests of 
g and the learning of a pursuit task. At the same time, impaired performances 
were usually not observed on CFF, Series Choice, and Divided Attention. 
The organics, on the other hand, showed a high frequency of abnormal scores 
on all tests. 

There is clear suggestion of a differential here even though impairment 
was found in only a small minority of schizophrenics. The decision as to 
whether the impairment is in a setting of psychopathology alone or involves 
complicating cerebral organic factors would depend on the presence or absence 
of impairment on those tests normally not impaired in the schizophrenic, but 
showing fairly high incidence in organics. 

Viewing these data in a different way, it was observed that the most 
frequent type of impairment found in individuals with a wide variety ° 
central nervous system pathology was in the ability to educe relations 4n 
correlates, a loss shown by 72 to 80 per cent of these patients. Yet it was in 
precisely these processes that the greatest incidence of loss was observed in in- 
dividual schizophrenics. One is forced to the conclusion that measurement 
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of the efficiency of these processes is least likely to distinguish brain damage 
from functional impairment. 

If this inference is correct, it provides a possible reason for the failure 
of some studies to develop successful procedures for making such distinctions. 
It has been noted before (12) that the great majority of studies in this area 
have been based on tests of abstract intellectual ability, after which observation 
these authors proceeded to report yet another experiment based on conceptual 
functions. 

Within the framework of factorial studies, one would not expect to find 
some single measure of universal utility in the assessment of impairment. The 
present evidence is consistent with this view and demonstrates that a unitary 
view of psychological function is not compatible with the findings. A recent 
review of the localization vs. mass-action problem may be found in Meyer 
(15). In introducing their findings which lead to the mass action view, 
Chapman and Wolff (4) consider these same problems in detail. 

The conclusion stated in the previous paper (11) to the effect that organic 
factors appear to play at most a minimal role in acute schizophrenic illness 
appears to gain additional confirmation from present evidence. The previously 
observed Matrices B-drop pattern among organic patients was not observed 
in as high a percentage of organic patients in the present group (9). This 
measure continues to suffer from too many impaired performances in psychi- 
atric patients as found with most of the tests of g in this study. About the 
same proportion of organics in the present study showed elevated scores on 
the Series Choice as reported previously for an independent study (10). The 
region of overlap with controls remained quite stable from one study to the 
other. A consistent majority (70 per cent) of organic damage cases of 
different types have thus shown impairment of self-initiated choice reaction 
time. 

Such replication of results is, of course, comforting. But the observations 
and interpretations presented here, even if well taken, require further inde- 
Pendent study. Differences in constructs are often more representative 
of diversity in interpretation than marked variations in data. It would seem 
that the reappraisal made with respect to data of the type often used for 
asserting the validity of tests will show, on further study, that the measure- 
ment of impairment can be reasonably precise. The problem will be com- 
Plicated somewhat when introducing the dull and the dim-witted and in 
studying impairment encountered during developmental years. 

In light of the above considerations, it is difficult to share the pessimism 
of McFie (14) who writes, “Few neurologists today would consider that 
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ical assessment constitutes an important part of the investigation el 
a patient with suspected brain damage." Among other things, McFie & 
disappointed in the failure of psychodiagnostic procedures to provide local. 
izing information. Perhaps worth pondering is Hebb's statement (7, p. 494) 
that “. . . the brain like large government may not be able to do simple 
things in a simple way." 
E. SUMMARY 

Fifty patients with varying kinds of serebral pathology and a control 
group of 25 individuals without known damage were examined with a battery 
of ten tests pfeviously used with a group of schizophrenics. 

"The battery included tests traditionally held to measure abstract conceptual 
activity, along with measures of other aspects of cognitive functioning. | 

Individual performances on tests showing very significant group differences 
(Р = 001) between normals and organics of the same age indicated that 
some impaired psychological functions accompany a variety of organic com 
ditions with varying frequency. 

‘The assumption that the validity of tests used for assessing impairment 
can be estimated from test “hits” and "misses" for individuals of a criterion 
group is questioned. It is urged, rather, that tests of high reliability are 
probably adequately sensitive, and that a test “miss” could easily signify that 
the measured function is not impaired. Using the latter assumption, te 
data then estimate the efficiency of measurable psychological functions and 
do not refer to test sensitivity. 

The hypothesis that impairment in schizophrenics differs in some respects 
from that of organics received some support. Deficits in schizophrenic 
when found, occurred primarily with tests of abstract conceptual functions 
and complex learning, areas tending to greatest loss in organics. Measure 
ment of these functions provided the least probability of separation of the 
two groups, while differentiation could be made by the presence of a 
scores on non-g tests on which schizophrenics achieved uniformly - 
scores, while abnormal scores, when obtained, were found primarily in dlini 
cally verified organics. 

Impairment accompanying loss of cerebral tissue or neurophysiological 
changes is apparently not unitary. The measurement of any one aspect 9 
cognitive functioning will probably not suffice in the detection of organit 
factors in clinical patients. This applies especially to the use of single tests 
of intellectual ability if distinction between functional and somatic | 
is desired. 
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PERSONAL ATTRIBUTES OF COLOR AND DESIGN 
PREFERENCES IN CLOTHING FABRICS* 


Department of Textiles and Clothing, University of Maryland 


Norma Н. Сомртох 


A. Purpose 


The existence of a relationship between color and design preferences and 
personality appears to be generally accepted by psychologists, social scientists, 
and fashion designers. However, the problem as to the specific nature of 
this relationship has been relatively untouched by scientific investigation. In 
an attempt to indicate a direction for future studies in this field, the instant 
study was undertaken in 1961 and the results, while not conclusive, evidence 
sufficient promise to warrant further investigation. The primary purpose of 
this exploratory study was to determine whether or not relations exist 
between preferences for certain aspects of color and design in clothing 
fabrics and selected physical and personality characteristics of the individual. 


B. Метнор 


Participants in this study were 145 freshmen women in the College of 
Home Economics at the University of Maryland. — , 

An instrument consisting of paired fabric choices was designed to deter- 
mine students’ fabric preferences. Three series of fabrics, 5” X 7” in size, 
were mounted on 814” X 11” cards. One group of choices involved selection 
of plain weave cotton fabrics of the six hues of red, yellow, orange, blue, 


similarity. Each fabric of a pair within a series and cards for all series 
were randomized before presentation to students for choices. 1 
Students were classified into preference groups only if they exhibited 


blished immediatel: 
* Received in the Editorial Office on April 30, 1962, and ри ately 
_ at Provincetown, Massachusetts. Copyright by The Journal Press. 
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very definite and consistent preferences on two spaced administrations of 
the fabric preference instrument. To determine the score (or number of 
choices) which would constitute a strong preference in each series of choices, 
the binomíal expansion method of probability determination was used. At a 
selected. probability level of .057, a score of ten or morc points or choices 
out of a possible twelve preference points for tints, shades, or saturated hues 
was deemed necessary for inclusion in one of these preference groups. At a 
probability level of .036, a score of twelve or more choices out of fifteen 
possible choices for strong or weak color value contrasts and for large and 
small designs was required for classification into any of these groups. These 
scores had to be maintained on the second administration of the instrument, 
which followed after a two weeks’ interval. Test-retest reliability coefficients, 
calculated for each classification from a random sample of students, ranged 
from .81 to .92. 

After the students were grouped according to strong color and design 
preferences, these preference groups were compared to determine if they 
also differed in eye color, hair color, and weight/stature ratios; in their 
interest in the occupational fields of clothing merchandising, designing, and 
textile testing; and in the personality dimensions of dominance, sociability, 
self-acceptance, good impression, flexibility, and femininity. Occupational 
interests were determined from students’ scores on the Johnson Home 
Economics Interest Inventory. Personality measures were selected from the 
California Psychological Inventory. 

Chi-square contingency tables were set up to test each of the color and 
design variables for independence with respect to each physical characteristic. 
The occupational interest scores and the personality measures for the three 
color preference groups of Tint, Shade, and Saturated hue were analyzed 
for differences in mean values by analysis of variance. T-tests were made to 
analyze the difference between mean values of the scores of the Strong and 
Weak color value contrast groups and between the scores of the Large and 
Small design groups. 


C. Resutts AND Discussion 


At the five per cent level of confidence, preferences for all of the color 
and design variables under investigation were independent of all of tht 
physical characteristics (eye color, hair color, and weight/stature). Such 
physical factors are sometimes assumed to influence the selection of clothing 


fabrics, although there appear to be no research findings at the present time 
to support this assumption. 


terest 
and outward behavior, several statistically significant differences were found 
in personality and occupational interests between certain color and design 


significantly higher in interest in clothing merchandising than students in 
the Large design size preference group (p < .05). It may be that this aspect 
of the fabric preference instrument was tapping some personality variable 
in terms of which these students were alike or there may exist some higher 
order determinant of both design size taste and this occupational interest, 
with both the lower order variables having found expression in the sores 
of these students. Table 1 is а presentation of the mean values and variances 
of clothing merchandising interest scores for students in the Large and Small 
design size preference groups. 
TABLE 1 


Famuc Drscx Size Prererexces or Ғаззнмах Home Ecowowics Srosents 
iw Retarion To Tuem Scores ix С.отніхо MOACHANDUIMNG 


Fabric design sire 
Johnson inventory rence 


measure Large Small 
Clothing Merchandising: 

Mean 300.13 318.50 

Variance 214.70 25219 


Students preferring deep shades and saturated colors scored higher in 
sociability than those preferring tints (p < .01). People with high sociability 
scores were described in the California Psychological Inventory Manual as 


Table 2. 


TABLE 2 
ANALYsIS OF VARIANCE FOR EQUALITY OF MEAN SOCIABILITY SCORES ОР 
Coton PREFERENCE GROUPS 


Sources of Degrees of Sum of Mean 
variation freedom squares — d 
Between С 2 1,109.47 $54.74 11.23 
Within Groups 33 1,629.51 49.38 
Total 35 2,738.98 


Se 5. оше ————— 
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Students preferring small designs scored significantly higher on the good 
impression personality measure than students preferring large designs 
(p < .05). Inclusion of this personality scale in the California Psychological 
Inventory developed from a study concerned with identifying responses which 
adolescents characteristically employ when attempting to present themselves 
in the best possible light. Among the factors which emerged was a desire 
to present the self as unaffected, natural, and modest. This characteristic 
appears to have been reflected in a preference for smaller, less bold designs 
by students desiring to make a good impression than by students scoring low 
in this dimension. This result appears to lend support to the concept of 
the role played by clothing items in helping the individual conform to a 
cultural ideal, thus expressing those traits which seem desirable to others. 

A statistically significant difference was found between mean femininity 
scores of the Large and Small design preference groups (p < .01). Students 
with high femininity scores preferred more small designs than students 
with low scores in femininity. Table 3 is a presentation of the mean values 
and variances of California Psychological Inventory Scores on good im- 
pression and femininity for students preferring large and small designs on 
fabrics. 


TABLE 3 
Fasric Desicn SIZE PREFERENCES OF FRESHMEN Номе Economics STUDENTS 
IN RELATION To THEIR SCORES ON Two MEASURES FROM THE 
CALIFORNIA PSYCHOLOGICAL INVENTORY 


Fabric design size 
preference group 


C.P.I. measure Large Small 
Good Impression: 

Mean 14.14 20.13 

Variance 22.48 19.27 
Femininity: 

Mean 20.43 26.38 

Variance 6.29 11.12 


Although this study was exploratory in nature and was based upon 4 
small number of participants, the results would appear to contribute some 
experimental evidence to support the concepts that the self is expressed 
through one's selection of clothing fabrics and that clothing items play 
a role in helping the individual to conform to an ideal self. Such results 
should help to set the direction for much needed future research in this 
relatively untouched area of investigation. Understandings of the significance 
of textiles and clothing in the lives of individuals have strong implications 
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for human development, for the teaching of principles of textiles and clothing 
selection, and for designers and merchandising personnel who need to analyze 
public appeal for clothing articles. і 
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SOME FACTORS AFFECTING THE PERCEPTION OF 
EVENTS AS CHANCE DETERMINED? ! 


Department of Psychology, Ohio State University 


SHELDON BLACKMAN 


Ал INTRODUCTION 


A series of recent studies has demonstrated that whether or not success 
on a task is perceived as a function of one’s skill, or is seen as a function of 
chance affects the extinction of expectancies for success. Neff (3) using a 
skill task, color matching, found no significant differences in trials to ex- 
tinction of expectancies for success between partially reinforced groups 
versus continuously reinforced groups. Phares (4) instructed some Ss that 
success on color matching and length judging tasks was a function of their 
skill and others that success on these tasks was a matter of luck. He found 
that when Ss were instructed that success was a matter of chance, changes 
in verbalized expectancies as to success were smaller and the number of 
unusual shifts, down after success or up after failure, was more frequent. 
James (2) and James and Rotter (2) again found that when Ss perceive 
a task as one in which success is due in some measure to chance, extinction of 
expectancies is delayed after partial reinforcement and the number of un- 
usual shifts is higher than when success is perceived as a function of skill. 
Rotter, Liverant and Crowne (6) used two different tasks which were 
hypothesized as skill and chance tasks on the basis of the Ss’ culture rather 
than differences in instructions. The main hypothesis that under chance 
conditions there is less learning by experience was supported. 

From a logical point of view one might explain these findings by the 
gambler’s fallacy operating in situations in which success is perceived as 
a function of chance. In chance situations Ss are likely to have rising 
expectancies that a change is due after one of two possible events has oc- 


curred for a large number of times. 
——— 


* Received in the Editorial Office on May 1, 1962, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. 

1 This article is based on a dissertation presented in partial fulfillment of the 
Tequirements for the degree Doctor of Philosophy in the Graduate School of The 
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It seems important to know what some of the conditions are which 
determine the perception of events as chance determined. The conditions 
studied here were, length of sequences of events, and whether the sequences 
were patterned. From the research described above it can be concluded that 
if a condition in training led to a slow rate of extinction, Ss tend to perceive 
that series as more a function of chance than a training series which leads 
to a faster rate of extinction. Long sequences and patterned sequences 
seem to be more easily seen as series on which successful guessing is a 
function of S's skill, at least skill in guessing what the experimenter will 
do, than are series with short sequences and non-patterned sequences. 

Ss were presented with varying series of red and green lights in training, 
then the red light stopped coming on. The major hypothesis states: Ss who 
received long sequences or patterned sequences of red and green lights 
will, when the red light stops coming on, have a lower expectancy for red 
than will Ss who received short sequences or non-patterned sequences. 


B. METHODOLOGY 


In order to test the hypothesis 180 male and female students from an 
introductory psychology course were used as Ss. Two 7-34 watt bulbs, one 
red and one green were placed 20 inches apart on a 10-14 by 24 inch board. 
Each $ was instructed to note on a sheet placed in front of him which light 
he expected to go on. He was also instructed to note how sure he was 
that he was correct on a scale from zero to ten, ten being most sure. Bight 
groups of 20 Ss each were arranged in a factorial design as described in 
Table 1. 

Number of sequences was introduced as a control variable since in any 
set number of trials the groups with short sequences would receive more 
sequences than the groups with long sequences. The pattern was 3, 2, 1, 
1, 2, 3, i.e three green lights followed by two red, etc. In interviewing, 
this pattern was found to be too difficult and twenty Ss were run in an easy 
pattern group. The easy pattern was 3, 2, 2, 3. The sequence length for 
this group was short, and the number of sequences was thirty. This easy 
pattern group is then comparable to Group I. 

After the series of red and green lights, each of which ended with the 
red sequence of maximum length, the green light was turned on sixty 
times in succession. Three dependent measures were used to test the hypoth- 
esis: (1) the number of red responses in extinction, (2) the mean expectancy 
for success associated with each of the red guesses, and (3) the number 9 
trials to an extinction criterion of eight successive guesses of red. 
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TABLE 1 
AN OUTLINE оғ THE FACTORIAL. Desicn 


Variables 


A—Sequence length 

A, 1, 2, or 3 in a row 

Ag 5, 6, or 7 in a row 
B—Number of sequences 

B, 30 sequences 

B, 10 sequences 
C—Phtterning 

C, Not patterned 

C, Patterned 


Experimental groups 
Group I A, В, C, 
Group II A, B, C, 
Group Ill A, B, С, 
Group IV A, B, C; 
Group УА, B, C, 
Group VI A, B, C, 
Group VII А, B, Cy 
Group УША, В, Cy 


Ee —»^җ 


C. RrsULTS 


Three separate three-way analyses of variance were computed, one for 
each of the three dependent variables. (See Tables 2, 3, and 4). 

The easy pattern group when compared with its analogous non-patterned 
group, Group I, showed significant differences in the number of red re- 
sponses in extinction and in the number of trials to the extinction criterion. 


TABLE 2 
SUMMARY TABLE FOR ANALYSIS OF VARIANCE OF THE NUMBER OF RED 
RESPONSES IN EXTINCTION 


Source df Mean square F 

Sequence length (A) 1 483.0 23.95 
Number of sequences (B) 1 93.0 Rem 
ng (C) 1 9s 

х 1 ў А 
АХС 44.1 2.2 
B x C s 19.7 1.0 
AXBXC 1 0.8 0.0 
Within cells 152 20.2 

Total 159 


* Significant at the five per cent level. 
Significant at the one per cent level. 
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TABLE 3 
SuMMARY TABLE FOR ANALYSIS OF VARIANCE OF THE MEAN EXPECTANCY 
rog Rep RESPONSES IN EXTINCTION 


Source г df Mean square F 
Sequence length (A) 1 47.3 6.7* 
Number of sequences (B) 1 35.1 4.95 
Patterning (C) 1 0.5 0.1 
AXB 1 0.5 0.1 
ACC 1 0.0 0.0 
BXC 1 17.6 2.5 
AXBXC 1 А 15.0 21 
Within cells 152 74 

Total 3 159 


1 Significant at the five per cent level. 


'The mean number of reds for Group I is 11.1, the mean for the easy 
pattern group is 6.6. "This yields a Z of 3.24 with a Mann-Whitney U 
Test which is significant at the .01 level. The mean number of trials to 
criterion for Group I is 19.8 and 15.4 for the easy pattern group. A Mann- 
Whitney U Test yields a Z of 2.80 which is significant at the .01 level. 

The James-Phares Scale (1) and the Internal-External Scale (5) were 
administered to all Ss. These scales were designed to measure how individ- 
uals differ in their tendency to view events as chance determined. There 
were no significant relationships between these scales and behavior in ex- 
tinction.” 

D. Discussion 


Sequence length affects Ss in the predicted manner for two of the depend- 
ent measures. Ss exposed to the long sequences gave significantly fewer 
TABLE 4 


SUMMARY TABLE FOR ANALYSIS OF VARIANCE OF THE TRIALS TO CRITERION 
FOR Rep RESPONSES IN EXTINCTION 


Source df Mean square F 
Sequence length (A) 1 0.0 0.0 
Number of sequences (B) 1 53.2 16 
Patterning (C) 1 50.6 16 
AXB 1 72.6 22 
AUC 1 76.0 23 
BXC 1 52.6 16 
AXBXC 1 19.9 4 
Within cells 152 32.5 

Total 159 


2 This research was aided in part by the use of data collected for the United 
States Air Force Contract No. AF 49 (638)-741 monitored by the AF Office ° 
Scientific Research of the Air Research and Development Command. 
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red responses in extinction. The expectance associated with the red responses 
was significantly lower for these Ss. The number of trials to criterion 
revealed no significant differences, Another more stringent trial to criterion 
was computed. This was ten red guesses in succession, each one of which 
was associated with an expectancy of nine or ten. Again there were no 
significant differences. 

A complex pattern yielded no significant differences. However, Ss ex- 
posed to an easy pattern gave fewer red responses and fewer trials to criterion 
than a non-patterned group. In thís instance the expectancy for red yielded 
no significant differences. b 


E. SUMMARY 


One hundred eighty Ss were exposed to series of red and green lights 
which appeared with equal frequency. The series were such that three in- 
dependent variables were arranged in a factorial design so that their effects 
could be studied singly and in all combinations. The interest here was on 
the effect of these variables on extinction. Extinction began when the red 
light ceased to go on. The dependent measures used were the number of 
ted responses in extinction, the expectancy associated with these red re- 
sponses, and the number of trials necessary to reach an extinction criterion. 

From previous research it was hypothesized that Ss who received long 
sequences or patterned sequences would evidence a faster extinction of ex- 
pectancies. "These Ss would tend to perceive the experimental task as one 
in which skill plays a part, as one which is predictable. 

It was found that sequence length and the number of sequences signifi- 
cantly affect the number of red responses in extinction and the expectancy 
associated with them. The more sequences, and the shorter the sequences, 
the more red responses and the greater the expectancy associated with them. 
A simple pattern resulted in fewer red responses in extinction and a fewer 
number of trials to an extinction criterion. The results appear to be under- 
standable on the basis of a skill orientation developing on the part of Ss 
who received long sequences, or sequences readily perceived as patterned and 
à chance orientation developing on the part of Ss who received short se- 
Quences or non-patterned sequences. Number of sequences was introduced as 
а control variable and does not seem relevant to the skill-chance dimension. 
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SEX DIFFERENCES IN RESPONSE SET*' 
Trenton State. College 


Рнилр Lancer 


€—— 


ы, defined to include such response tendencies аз agree- 
te, and the acceptance or rejection of items on the basis of their social 


Vhile carly ut: stressed primarily the significance of set a» a major 
ource of test variance, later results have included relationships between 
set and specific personality traits or syndromes. Implicit in both — of 
th is the assumption that set is a fairly stable phenomenon, at least 
thin n the same test or testing situation. 
uring the course of previous research, a small side project involved an 
pt to induce set modification along the agree-disagree dimension. This 
ted study indicated that this dimension of set could be modified, and 
, that females, unlike males, did follow a predictable pattern of 


anc n controls usually do not lead to significant findings. Our hypoth- 
её, then, is that there are sex differences with to the modifiability 


B. MetHop 


Gough Adjective Checklist was administered twice within a month 
women (N = 95) and men (N — 35), enrolled in the general psychology 

at Trenton State College. The Mine өйы ot 300 ые. 

И arranged self-descriptive adjectives, of which 75 have been previously 

judged socially favorable self-descriptions, and 75 socially unfavorable.* 

The $ first scored the test in accordance with the directions to present 

age of “real self.” Two weeks later he was asked to present an “ideal 


ed in the Editorial Office on May A 1962, and published immediately 
town, Massachusetts. Уе EEA. The Journal Press. 

х aper given at the Apri 

‹ reliability of these adjectives is of the order of .90. 
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self" image. In either case the testee could do so by selecting favorable 
adjectives, or rejecting unfavorable ones. 'Thus the content score, which is 
the measure of self-concept, equals the combined number of selected favorable 
adjectives and rejected unfavorable ones. 

A number of techniques for measurement of set have been evolved. This 
study employed an analysis proposed by Fredericksen and Messick (1). The 
formulae, as revised slightly to meet the specific needs of the study, are: 


9 of Favorable 


Adjectives # of Unfavorable 
сы fs (F.A.) accepted 3 Adjectives, (U.A.) rejected —1 
Total number of F. A. Total number of U. A. 
available available 
# of F. A. accepted # of U. A. rejected 
=-———є————— 
Total # of F. A. Total # of U. A. 
available available 


1—C (for CZ O) 


Agree response set indicated a preference for accepting favorable adjectives 
to achieve self-image, while disagree set indicated a tendency for the re- 
jection of unfavorable items. Actually, of course, both sets are generated 
in the testing situation, and the over-all agree or disagree set score for each 
individual indicated the relative difference in magnitude between the two 
and the direction of the stronger tendency. 

Further, by selecting adjectives which reflected social desirability we were 
attempting to control for a second dimension of response set. If set is 
modifiable, we must account for the changes in acquiescence apart from those 
of the desirability continuum, which constituted the content score for this 
study. 

Each sex group was divided at the median score of the agree set response on 
the first (real-self image) test. (The median cases for both groups were 
within the frequency of zero scores). This gave four groups: 


Male—Agree Set—MAS—(N = 18) 
Male—Disagree Set—MDS—(N = 17) 
Female—Agree Set—FAS—(N = 47) 
Female—Disagree Set—FDS—(N = 48) 


F and T tests were carried out for set and content modifications within 
each of the female groups as a function of changes in test directions; that 
is, to give a real and then an ideal self. The Wilcoxon sign-rank test 0 


and the Mann-Whitney U tests were employed for men because 
smallness and skewness of the samples, 


C. RrsuLTS AND Discussion * 


— Both sexes gave a significantly better concept of self, as required by the 
ha in directions. The results for the women are given on Table 1. 
Тһе FAS difference (28.65) and FDS difference (28.66) were both sig- 
r at the .01 level. The Wilcoxon values for the MAS (T = 0) and 
8 (T 1) were also significant at the ‚01 level. 

ther, for both men and women, there were no significfnt differences in 
nt scores between the agree and disagree set groups within the real 
concept, or the ideal self-concept. Referring to Table 1 for women, we 
that the differences between the FAS and FDS groups within the “real- 
elf" directions (.94) and "ideal-self" (1.20) were not significant. For men, 
н Whitney U's were computed, and the results are given in Table 2, The 
results were similar to those obtained for the women. Thus the direction of 
the agree-disagree dimension of set, in and of itself, did not appear to lead 
_%о significant differences in the magnitude of the self-concept. 

é, y 


content a content. 


н scores. 
real self S.E. ideal self SE. t 


FA 57.40 2.07 $605 — 1.65 103* 
FDS — 5646 3.60 $7.25 S 1s 42° 
ЕЁ i TABLE? | 
‘Dirrerences 1х Mare CONTENT Scores BETWEEN REAL АХО Ibeat SELVES 
m Group Real self Р Ideal self 
_ MAS wo 2. R, = 3125 
MDs Ry= 319. R, = 257.5 
Mann-Whitney U " r 140.0 (ns) 164.5 (ns) 


For women, F tests for set variance within each group were significant, 
s shown in Table 3. The / tests for differences in set magnitude, however, 


— Were not significant, as seen in Table 4. f Porte $: 
The results indicated significant variation (ie. modifiability) within the 
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female group. But the direction did not appear to be consistent, and this 
can be shown even further by the following analysis of the female group: 
considering only the direction of the changes, but not magnitude, of the 
47 Ss in the agree set group, 22 showed a trend toward agree set, 24 were 
disagree set trends, and one showed no change at all; for the disagree set 
group, 24 showed agree set gains and 24 showed changes in a disagree set 
direction. 


TABLE 3 
FEMALE Response SET VARIANCES BETWEEN REAL AND IDEAL SELVES 
Group Real self Ideal self Ё 
————+ҥчжж6н——————— 
ЕА$ (14.76)? (49.65)? 11.3* 
FDS (16.75)? (53.10)? 10.0* 
*P«.01 
TABLE 4 


DIFFERENCES IN MAGNITUDE OF FEMALE RESPONSE SET Scores BETWEEN 
REAL AND IDEAL SELVES 


Mean Mean 
response set response set 
Group real self S.E. ideal self S.E. bu 
FAS 15.38 2.14 20.07 7.24 0.6 (ns) 
FDS —26.65 2.44 —26.65 7.74 0.0 (ns) 


As seen in Table 5, for men the changes in set for both agree and disagree 
set response groups were in the positive direction and significant. 


TABLE 5 
DIFFERENCES IN MAGNITUDE ОЕ MALE Response SET Scores BETWEEN 
REAL AND IDEAL SELVES 


Group Wilcoxon T 

MAS == 38.5 
(Р < .05) 

мрѕ Т = 14.0 
(Р < .01) 


Па аве о с. ОЛЯ аро N Л ЯГ M wt НИНЕ 


Paralleling our analysis of the female group above we find that for the 
males, of the 18 Ss in the agree set group, 14 showed trends toward agree set 
changes, and four were disagree set; while in the disagree set group, 14 
showed trends toward agree set gains, and 3 were toward the disagree set. 

The results seem to support the hypothesis and verify the findings of an 
earlier and limited study. Men showed a significant agree set change in 
response set regardless of the direction of the first set score. Women showed 
changes in response set, but did not follow a pattern. It would appear thus 
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that response set is at least modifiable within a given testing situation and 
differences in modifiability may exist between the sexes. 


D. SUMMARY 


The Gough Adjective Checklist was administered twice within a month 
to 95 women and 35 men. On the first administration they were asked to 
give “real self" evaluation and on the second they gave an "ideal self” 
image. 

The hypothesis that the agree-disagree dimension of response set is modi- 
fiable and that women, unlike men, do not follow a predictable pattern of 
response set modification was confirmed. Men showed a tendency to assume 
an agree set regardless of the initial tendency, while the women generated 
about equal tendencies in both directions. 
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SENSORY STIMULATION AND SECONDARY 
REINFORCEMENT®* ! 


Rutgers University " 


MicHaEL P. Ахркохісо AND Donatp С. Forcays 


A. INTRODUCTION 


Until recently, studies concerned with motivational variables have empha- 
sized largely the influence on behavior of biological drives such as hunger and 
thirst and the importance of primary reinforcers such as food, water, and 
the like, in the modification of behavior. Finding difficulty in employing 
these "primary" drives and reinforcers to explain at least some forms of 
behavior, learning theorists proposed the further explanatory principle of 
secondary reinforcement. According to this notion, previously neutral stimuli 
can acquire motivational status and become reinforcing in their own right 
by being associated with one or more primary reinforcers. Thus, for example, 
if one pairs a stimulus such as a sound or a light-flash with food in 
a typical learning situation, the sound or light may later be sufficient to 
maintain a high response rate in the absence of the food. The assumption 
is made, and quite often untested, that the sound or light cue itself is not able 
to elicit or maintain a sustained rate of the response studied. 

Much research in secondary reinforcement has been concerned principally 
with establishing the validity of the concept itself (Bugelski, 1938; and 
many others). Quite recently, relevant research has examined some of the 
experimental conditions under which the phenomenon can be produced. Myers 
(11) reviewed research in the area and discussed two prominent theoretical 
attempts to explain secondary reinforcement, the discriminative stimulus 
approach (e.g., 13) and the discrimination hypothesis (1, 2). Each of these 
explanations assumes the validity of secondary reinforcement but the studies 
on which they are based have not tested satisfactorily the neutrality of the 
stimuli which are used as secondary cues, as Myers (11) has pointed out. 

It would appear that another explanation of secondary reinforcement is 
——— 
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at Provincetown, Massachusetts. Copyright by The Journal Press. 
"his report in large part is based upon a thesis study done by M.P.A. under 
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available, one which is considerably more parsimonious than those referred 
to above. It is possible that the so-called “neutral” cue, typically auditory 
or visual stimuli, is,not neutral but may have reinforcement potential of its 
own. Several research studies have been reported recently which provide 
considerable evidence concerning the non-neutrality of sensory stimuli as 
reinforcing agents (8, 12, 5, 6, 7, 9, 10 and others). Butler (4) has reviewed 
some of these studies, most of which point to the effectiveness of sensory 
stimuli, such as those used in secondary reinforcement research, as reinforcers 
even though they have had no obvious previous association with the traditional 
"primary" reinforcing stimuli. Since none of the experiments in secondary 
reinforcement controlled sufficiently well the neutrality of the stimulus used, 
it seems advisable that this issue be clarified further before more elaborate 
theoretical models to explain the secondary reinforcement phenomenon are 
considered. 

The present experiment is an attempt to test the reinforcement neutrality 
of a stimulus typically employed in secondary reinforcement studies, in this 
case an auditory signal. On the basis of recent evidence, our expectation 
is that this sensory cue will not be found to be neutral but, rather, rein- 
forcing in its own right. 

B. METHOD 
1. Subjects 


The subjects were 109 albino rats from the Rutgers University Department 
of Psychology strain; 51 were male and 58 female. Animals were about 
95 days of age at the beginning of testing and were experimentally naive 
at that time. They were assigned at random to the various groups comprising 
the study; each group had approximately an equal number of male and female 
animals. 

Of the 109 animals which began acquisition trials, 92 (45 males and 47 
females) were included in the acquisition data analyses; of the remaining 17, 
4 died during these trials and 13 were eliminated because they did not respond 
in at least half of the acquisition trials, the criterion employed for inclusion 
in analysis. Of the 92 animals whose data were included in acquisition anal- 
ysis, 24 were eliminated from extinction data analysis because of a planned 
modification in the extinction trials of the replication design of this study. 
This left 68 animals in the extinction analyses reported below. 


2. Apparatus 


The testing area consisted of an enclosure contained in an old 6.9 cubic 
foot refrigerator; it was 1 foot wide, 1 foot deep, and 1 foot high. Ше 
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floor and two walls of the enclosure were formed by the inside of the 
refrigerator, a third wall was a hinged transparent plastic sheet used as an 
inside door, and the ceiling was a metal grid. The fourth wall was of hard- 
board. Approximately in its center, two inches above the floor, extended a 
2 X 234 inch food cup and, two inches to its left, a 234 X 4 inch trans- 
parent lever. Depression of this bar activated a counter mounted outside 
of the refrigerator. Also mounted here was an automatic food-pellet dis- 
pensing mechanism which was connected by plastic tube through the back 
of the refrigerator to the food cup within and a Hewlitt-Packard audio 
oscillator set at 6000 cycles per second, which in turn was«connected to a 
2 X 4 inch speaker suspended directly above the grid ceiling of the test 
enclosure. The sound produced inside the test enclosure was measured by a 
General Radio auditory intensity meter (Model 1551-B) to be 86 to 98 
decibels, varying with distance from signal source. A 40-w bulb was also 
suspended above the grid ceiling of the test enclosure. 

Several switches were wired outside the refrigerator which, when properly 
set, allowed various combinations of "reinforcement" (food, sound, light) 
to be received in the test chamber when the lever was depressed. Appropriate 
animals received a single food pellet for each distinct press; light or sound, 
however, continued as long as the lever was depressed. 

With the door of the refrigerator closed, which was the routine running 
condition, the test chamber within was reasonably well isolated from outside 
sounds including those of the mechanisms referred to above. The refrig- 
erator interior contained enough air to obviate concern over the animal's 
oxygen supply for the short trial session. 


3. Procedure 


Each animal was put into the test enclosure within the closed refrigerator 
for 10 minutes daily for 40 days, the first 25 of which were acquisition 
trials and the remaining 15 were extinction trials. "Trials were run on six 
Consecutive days of each seven until completed. Each animal was food- 
deprived for approximately 23 hours before testing and fed for about one 
hour after. 

"There were four groups of animals in acquisition testing: 

Group A. Food and Sound: 29 animals who received the sound specified 
above and one 0.45 mg. food pellet for bar press. 

Group B. Food: 21 animals who received food only for bar press. 

Group C. Sound: 22 animals who received sound only for bar press. 

Group D. Control: 20 animals who received no reinforcement for bar press. 
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These four acquisition groups were subdivided into eight groups for the 
extinction trials, as follows: 

Group A was broken down into three subgroups: 

Group 1: 7 animals who received sound for bar press. 

Group 2: 6 animals who received light for bar press. 

Group 3: 8 animals who received nothing for bar press. 

Group B was broken down into two subgroups: 

Group 4: 7 animals who received sound for bar press. 

Group 5: 7 animals who received nothing for bar press. 
Group C was broken down into two subgroups: 

Group 6: 7 animals who received sound for bar press. 

Group 7: 8 animals who received nothing for bar press. 

Group D, the control group for acquisition trials, continued to receive nothing 
for bar press during extinction and is referred to here as Group 8. Eighteen 
animals completed the extinction series in this group. 

Of the eight groups above, Group 1 is that most comparable to the typical 
secondary reinforcement group. Group 2 was included to examine the 
influence of a changed sensory cue from that received in acquisition trials. 
Group 4 was an attempt to assess the possibility of a general sensitization 
effect or pseudoconditioning. Group 6 assesses the continuing influence of 
sensory reinforcement. The remaining four groups are control observations 
for the various possible effects specified for Groups 1, 2, 4, and 6. 

The discrepancy between the sample sizes listed above for extinction as 
compared with acquisition trials has already been referred to above. 

'The experiment was accomplished as a replication design with approxi- 
mately half of the animals of each group being run in each of two test series. 


C. RzsuLTS 

1. Acquisition 
The mean response levels over the 25 acquisition trials of the four principal 
subject groups of this study are given in Table 1. As can be seen there, 
the mean response level of the food and sound group is higher than that of 
the food group while the response level of the sound group is higher than that of 
the control group; both the food and sound and food groups responded at 
a level considerably higher than that of the sound and control groups. Mean 
response levels of these four groups of subjects for each of the 25 acquisition 
days are shown in Figure 1; these are the data used for acquisition analysis 


ies the over-all trend comparisons among groups were of greatest interest 
ere. 
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TABLE 1 
MEAN Response LEVELS OF THE MAIN GROUPS FOR ACQUISITION TRIALS 


Standard 
Group N Mean x deviation 


Food & sound 29 1015.97 409.83 
Food 21 881.48 307.35 


Sound 22 84.91 27.53 
Control 20 65.35 27.78 


These response data were not normally distributed and therefore a non- 
parametric technique, the sign test (14), was employed for analysis through- 
out. In addition, a one-tail test of significance was used for all comparisons 


EY) 


(LOG ARITHMICA 


ï J GROUP 1—— FOOD AND SOUND 
2 i f GROUP 2--- FOOD 
i | GROUP 3--—SOUND 
GROUP 4 -- --CONTROL 


MEAN NUMBER OF RESPONSES 


5 eis treo) 25 
DAYS IN ACQUISITION 
FIGURE 1 


Mean Response LEVELS OF THE Four GROUPS OF SUBJECTS FOR 
EACH OF THE ACQUISITION TRIALS 
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since a general directional prediction was made that those groups receiving 
sensory reinforcement (sound or light) would respond at a level higher than 
that of groups not receiving such cues for responding. 

Sign testing of the mean response levels for the 25 acquisition trials 
revealed a difference in favor of the food and sound and the food groups 
over both the sound and control groups, at the .001 level of confidence. A 
similar analysis comparing the food and sound group and the food group does 
not attain statistical significance. An inspection of Figure 1 indicates that the 
food group responded consistently at a level higher than that of the food 
and sound group over the early portion of these trials whereas the reverse 
is true for the remaining trials. If the difference between these groups is 
analyzed separately in terms of early trials (first 13 days) and later trials 
(last 12 days), a significant difference is found (р is less than .01) in favor 
of the food group for the former and for the food and sound group (р is less 
than .01) for the latter. Sign testing of the difference between the sound and 
the control groups revealed significance (5 is less than .001) in favor of the 
sound group. 


2. Extinction 


'The mean response levels of the eight subgroups over the 15 extinction 
trials are given in Table 2, as well as the variability estimates computed for 
these distributions. In addition, the mean response levels of these groups 
and reinforcement condition for acquisition trials are provided. As can be 
seen there, Groups 3 and 1 responded in extinction at the highest level of the 
various groups, followed by Groups 5, 4 and 2, and, at a considerably lower 
level, by Groups 6 and 7, which are tied, and Group 8, the lowest of all. 
The mean response levels of these eight groups for each of the extinction 
trials are presented in Table 3. The significance of the differences among 
these groups for these latter data was also calculated by one-tailed sign 
testing. The significance levels for these various comparisons are presented 
in Table 4. As seen there, Group 1 responded at a level significantly higher 
than all other groups except Group 3. Group 2 responded at a significantly 
higher level than Groups 6 and 8 and at a significantly lower level than 
Groups 1, 3 and 5; it was not significantly different in response level from 
Groups 4 and 7. Group 3 responded at a level significantly higher than all 
other groups except Group 1. Group 4 responded at a significantly higher 
level than Group 6, higher than Group 8 ( is less than .06), and at а 
significantly lower level than Group 5; it was not significantly different 
from Group 7. Group 5 responded at a significantly higher level than 


о 


ТАВІЕ 2 
MEAN Response LEVELS OF THE EIGHT SUBGROUPS FOR EXTINCTION TRIALS AND SOME 
ACQUISITION DATA FOR THE SAME GROUPS 


Extinction Acquisition 
30 MK M ыр. xor Po HERO NEC E 
Type of Mean Standard Type of Mean 
N reinforcement response deviation reinforcement response 
Group 1 7 Sound 195.57 26.10 Food and sound 1352.00 
Group 2 6 Light 108.67 15.70 Food and sound 1047.67 
Group 3 8 Nothing 197.38 37.80 Food and sound 1107.25 
Group 4 7 Sound 147.71 17.83 Food 996.14 
Group 5 7 Nothing 167.71 30.46 Food 1065.86 
Group 6 7 Sound 55.00 26.27 Sound 71.57 
Group 7 8 Nothing 55.00 17.86 Sound $2.75 
Group 8 18 Control 44.47 20.37 Control 66.56 


eae — Á——— ÁÉÓÁÓÓÉÁÉÁÉÓM—— ÀM—ÀÀÀÁÀ€——ÀQ——Ó 


SAVOWOd “OD q'IVNOG ANV OOINONGNY ‘а T3VHOIN 
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Groups 6, 7 and 8. Group 6 responded at a level significantly higher than 
Group 8 and significantly lower than Group 5; it was not different from 
Group 7. Group 7 responded at a significantly higher level than Group 8. 


TABLE 3 
Mean Response Levers оғ THE EicHT SUBGkOUPS ror EacH Extinction TRIAL 
-A O ЕСС _ 
N 7 é 8 7 7 7 8 18 
Group 1 2 3 4 E v › 
Day* 
1 “7 277 “wg 34.9 40.6 43 3.4 3.0 
2 зэ „ 132 26% 20.9 15.9 3.9 41 29 
5 184 10.8 223 14.0 17.0 3.1 2.0 3.2 
4 15.6 7.0 15.5 12.0 12.1 3.3 3.4 2.6 
5 127 63 9.9 9.0 10.3 5.3 3.4 27 
$ п.3 52 13.0 9.7 8.9 3.7 3.6 34 
7 91 3.2 1.4 6.7 7.3 43 4.3 3.2 
5 66 6.0 6.8 6.1 6.4 3.9 4.0 24 
9 5.0 6.3 7л 53 8.7 3.0 3.4 29 
10 70 43 74 5.9 7.3 3.6 4.0 32 
п 79 33 6.3 1.6 49 3.7 3.9 27 
12 59 27 7.6 2.3 5.1 4.7 3.5 24 
13 49 2.8 5.3 24 49 24 3.6 3.2 
“ 7.0 5.8 8.3 4.0 5.4 3.3 4.0 3.2 
15 49 3.9 5.4 17 54 27 4.5 34 
i — 
TABLE + 


Sicxtricance Levets ОЕ SicN Tests Basen Upon COMPARISONS AMONG THE 
EicHT Suscroups IN EXTINCTION 


КОО aa 000€ 
Groups 2 3 4 5 6 7 $ 
1 <0 ЕЗ < 001 < .05 < .001 < .001 < 001 
1 < 001 -- <.001 <.01 -— < 001 
3 < 001 € 05 < .001 < .001 «o 
1 <.01 < 05 — з 
4 .001 b 
H < .001 < 00 с 
EN à 5% 


D. DiscussioN 


The results of the several analyses reported above support in general the 
notion that auditory stimulation, such as that used here, is not neutral 
with respect to reinforcement value. It will be recalled that the group which 
received only the sound cue for lever press in acquisition trials responded at 
a level significantly higher than that of the control group which did not 
receive such a cue. Moreover, for the second half of the acquisition trials 
the food and sound group responded at a significantly higher level than 
the group which received only food for lever press. Why this difference 
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was not found for the earlier trials, but rather the reverse relationship, is 
difficult to explain. It appears that such sensory stimulation may operate 
as disruptive stimuli when introduced in association with important primary 
reinforcers such as food. Continued exposure may then lead to some kind 
of adaptation permitting the sensory cue to operate as a positive reinforcer, 
which is then reflected in the higher level of lever-press response. 

The extinction results lend further support to the notion that sensory 
stimuli are not neutral cues. Both Groups 6 and 7 which had received sound 
for bar-pressing during acquisition trials responded in extinction trials at a 
level significantly higher than Group 8, the control condition On the basis 
of the comparison of these groups for both acquisition and extinction trials, 
it appears clear that the auditory cue alone operates as an effective reinforcer, 
in the operational sense, under the conditions of this study. The fact that 
Groups 6 and 7 do not differ in response level for extinction trials is puzzling, 
since Group 6 continues to receive the auditory cue for lever-press whereas 
Group 7 does not. It is possible that this may reflect sampling error; an 
inspection of Table 2 reveals that Group 7 had responded in acquisition 
trials at a somewhat higher level than had Group 6. Thus the extinction 
response levels actually reflect a greater decrease in response for Group 7 as 
compared with Group 6, though not a significant one. It is also possible that 
such responding for sensory reinforcement is highly resistant to extinction 
and that such differences as anticipated would not be found unless a longer 
series of extinction trials had been employed. Further study is required 
to clarify this problem. 

Further information on the possibility that responses for sensory reinforce- 
ment may be highly resistant to extinction is provided by a comparison 
of the response levels in extinction of Groups 1 and 3 and Groups 6 and 7. 

groups which received sound for responding in acquisition trials 
(Groups 3 and 7) but did not receive sound for responding in extinction 
trials did not respond at a level different from comparable acquisition groups 
which continued to receive the sound stimulus (Groups 1 and 6). On the 
. other hand, both Groups 1 and 3 respond in extinction trials at a level sig- 
nificantly higher than Group 5, and Groups 6 and 7 at a level significantly 
higher than Group 8. These comparisons indicate clearly that the influence 
9f sound received during acquisition trials continues during extinction trials 
and suggest rather strongly that the effect is quite resistant to extinction. 

Comparison of the response levels in extinction of Group 2 with Group 3 
and Group 4 with Group 5 is of interest. Both Groups 2 and 4 received a 
Sensory stimulus for extinction responses but not for acquisition responses. 
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The extinction response level of both these groups is appreciably lower than 
that of appropriate comparison groups (Groups 3 and 5, respectively). Since 
these differences were in a nonpredicted direction and a one-tailed test of 
significance was used throughout, it is not appropriate to discuss them as 
significant results. We can suggest, however, that such sensory stimuli 
may have a disruptive effect upon response level under certain conditions, 
which is in agreement with the early disruptive effect described above for 
the food and sound group during acquisition trials. Just what these con- 
ditions may be remains for further research to investigate. 

Most studies reporting the utility of sensory cues as reinforcers employed 
visual stimuli, and changing stimulation in some cases. In the present ex- 
periment a constant auditory stimulus was employed. Further experimentation 
is indicated in examining the efficacy of other sensory cues and perhaps in 
changing the patterns of these stimuli in designs similar to those of the 
present study. 

The results of this experiment, then, confirm the notion that an auditory 
stimulus, such as that employed here, is not neutral with respect to reinforce- 
ment value under the conditions of this study. To the extent that this cue 
is representative of those commonly used as secondary reinforcing stimuli 
in contemporary experimentation, the suggestion is made that at least some 
of the effect attributable to a cue on the basis of an acquired reinforcement 
potency gained through association with more primary reinforcers, may rather 
be due to a reinforcement potency which the cue already possesses. 


E. SumMary 


The present study examined the reinforcement neutrality of a stimulus, an 
auditory cue, which is commonly used in secondary reinforcement experiments. 

Acquisition and extinction of a lever-press response of rats was studied 
by varying systematically the type of reinforcing cue received for response 
in both the acquisition and the extinction trials. 

The results indicate clearly that so-called neutral cues such as that used 
here are not neutral with respect to reinforcement value. The relevance of 
these data as a source for clarifying some of the confusion in contemporary 
investigations of the phenomenon of secondary reinforcement is discussed; 
and the suggestion is offered that similar parametric studies should be under- 
taken to explore further this problem. 


12. 


13. 


14. 
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CONTOUR ABSENCE AS A CRITICAL FACTOR IN 
THE INHIBITION OF THE DECAY OF 
A MOVEMENT AFTEREFFECT* ! 


Western Psychiatric Institute, University of Pittsburgh, School of Medicine 


Irwin M. SPIGEL 


A. INTRODUCTION AND PROBLEM 


e 

Previous research (2) had indicated that the interpolation of an interval 
of darkness between S’s exposure to a rotating spiral and re-exposure to the 
stationary pattern had brought about the inhibition of the normal decay of 
the negative aftereffect of such movement stimulation. This inhibitory mani- 
festation was viewed as of potential value as a perceptual probe in the psy- 
chophysiological investigation of perseverative neural processes. In addition, 
the author (3) has employed the inhibitory effect under interocular pro- 
cedures to demonstrate support for a position of central mediation in after- 
effect phenomena—a critical question with regard to the more general problem 
of ascertaining the nature of neural events underlying aftereffect perception. 

It appeared that the experimental manifestation of aftereffect inhibition 
constituted a perceptual analogue of Thompson and Bryant's (6) and 
Thompson’s (5) demonstrations of perseverative activity after new learning 
when darkness was interpolated between training and test. 

Specifically, the current experiment was designed to determine whether 
the sufficient condition for the inhibition of the aftereffect decay was the 
absence of illumination in the post-movement interval, or the absence of inter- 
Polated contour following exposure to rotation. 


B. METHOD 
1. Apparatus 


A detailed description of the equipment and wiring is included in unpub- 
lished portions of the author’s doctoral dissertation (4). “A guillotine 
assembly was constructed so as to allow a white wood screen to fall in place 
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in front of the primary target when a set of solenoid shafts were withdrawn. 
The screen could fall a second distance, again revealing the primary target 
when a second set of solenoids were activated. The primary target itself con- 
sisted of a white 4-inch disc on which were drawn six black curved contours 
radiating from the center. The disc was fitted to the shaft of a 10 rpm 
motor. Only the disc and “guillotine” assembly were visible to Ss during 
the experimental trials. These were placed on a table of standard height 
in a light-proof room. Gray curtains and screens were placed so as to keep 
E and the operations console containing switches, timers and chronoscope 
from $'s view. `$ sat at a viewing distance of 32 34” from the target, so that 
the disc presented a visual angle of 15° 14” at the eye. Distance from $ to 
disc was kept constant by way of a fixed chin rest. $ was also in control of a 
toggle switch which could stop the chronoscope when flipped upward. Motor, 
timers and chronoscope were wired so that five different sequences of events 
were possible. 
2. Subjects 


Twenty-five male students in introductory psychology courses were selected 
and assigned so as to yield five separate and equated groups with reference 
to the amount of aftereffect perceived after 30 seconds of disc rotation. 
There were five Ss in each group. 


3. Procedure 


A multiple Latin square design, described by Edwards (11, pp. 319-326) 


was employed. There were five separate 5 X 5 squares of the same treatment 
pattern, 


Initially, each of the 25 Ss selected were given five 30-second exposures 
to the rotating design, and the duration of his aftereffect recorded. Brightness 
of 2.03 millilamberts was provided by the combined illumination of 75-watt 
and Dwatt lamps. S had been instructed to fixate on the center of the 
ше during rotation, and to flip his switch upward when he no longer per- 
ceived the aftereffect. This operation stopped the chronoscope which had 
started at the end of disc rotation. Since it was necessary that each $ employed 
Perceive the negative aftereffect, a special trial preceded this series in which 
S was instructed merely to describe any movement he saw following the 
termination of disc rotation. Actual instructions read to Ss may be found in 
Spigel (4). All Ss reported the aftereffect. In the actual series, § was given 
six trials, of which only the last five were employed in computing de 
aftereffect duration. It was on the basis of these means that assignment 
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to groups was made. Experimental trials began one week later. The five 
conditions comprising the square were as follows: 

Condition A: This was essentially a replication of the determination of 
S’s mean aftereffect, as in the preliminary series. 

Condition B: Residual aftereffect duration was obtained after an interval 
of darkness equal to the 8° preliminary mean aftereffect duration was inter- 
polated following the cessation of rotation. 

Condition C: An interval of «elatively unpatterned light, as reflected from 
the white screen of the guillotine assembly, which had fallen into place in 
front of the disc at the termination of rotation, was interpolated and the 
residual aftereffect duration recorded. 

Condition D: This was essentially the same as Condition C, except that 
instead of the brightness remaining equal to that of the disc itself, the illu- 
mination on the screen during the interpolated interval was reduced to .14 
millilamberts. As before, the residual aftereffect was recorded. 

Condition E: This situation imposed an interrupted sequence of events 
on §. Following the 30-second rotation of the disc, S was allowed to view 
the reverse movement of the stationary disc for an interval equal to one-half 
of his mean preliminary aftereffect. S was then placed in darkness, at the 
termination of which, illumination was restored and residual aftereffect 
recorded. 

The five conditions were presented to Ss on successive days. Five trials 
were administered for each condition. "The duration of each 8° residual after- 
effect following each of the interpolated conditions was read from the 
chronoscope after the individual trials and a mean computed from the last 
four. 

C. RESULTS 


The mean aftereffect durations for Ss assigned to the five Latin squares, 
as based on the preliminary series of trials, were 9.4, 9.2, 9.4, 8.8 and 10.3, 
respectively, The failure of the F ratio (F = .08, df = 4/20) between Ss 
in each of the five squares to attain statistical significance was taken to indicate 
equation of the squares as regards amount of aftereffect perceived by assigned 
“Ss. | 

Table 1 contains an analysis of the variance in the five Latin squares 
for the duration of residual aftereffect reported by Ss following differential 
Post-exposure stimulation. The F ratio of 14.88 (df = 4/80) for aftereffect 
duration was significant at less than the ‚01 level. F ratios for order and 
sessions were not statistically significant. 
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TABLE 1 
ANALYSIS OF VARIANCE IN THE Five LATIN SQUARES FOR THE ACTUAL DURATION 
or THE MOVEMENT AFTEREFFECT FOLLOWING DIFFERENTIAL 
INTERPOLATED STIMULATION 


———————————————————————— 


Source of Sum of Mean 
variation squares df square F P 
ll hee tymy io TEE I IE LMLLÁCS———— 
Independent observations: 
Order of presentation 337.76 + 84.44 1.36 > .05 
Residual between 
individuals (error) 1215.76 20 60.78 
Total between 
individuals 1553.52 24 
Correlated observations: 
Differential 
interpolated 
stimulation 176.21 4 44.05 14.88 < .01 
Experimental sessions 9.64 4 2.41 81 — 
Residual from Latin 
square (error) 65.74 12 5.48 1.85 > .05 
Residual from within 
individuals (error) 237.59 80 2.96 
Total within 
individuals 489.18 100 
"Total for experiment 2042.70 124 


Significance levels of differences between the means for residual aftereffect 
duration under the five conditions of the experiment are contained in Table 2. 
'The differences between the mean aftereffect determined for Condition 4 
and the four other conditions are statistically significant at less than the .01 
level in all cases. Mean difference in aftereffect under Conditions C and D 
(interpolated unpatterned illumination at different intensities) was also 
statistically significant at less than the .05 level. Differences between the 
mean aftereffect under the other experimental conditions were not statistically 
significant. 

D. Discussion 


„The experiment was concerned with the question of the sufficient con- 
dition for the inhibition of the decay of a movement aftereffect following 
visual stimulation by repetitive, unidirectional objective pattern movement. 

If none of the interpolated stimulus conditions had an inhibitory effect on 
the normal decay process—and since Conditions B, C and D included inter- 


polated intervals equal to 8% mean aftereffect—then the residual aftereffect 
should have been zero, or close to Zero, 


stationary target pattern, 
The broad indication from this data, however, was that all of the inter- 


when Ss were re-exposed to the 
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TABLE 2 
Means, DIFFERENCES BETWEEN MEANS, AND SIGNIFICANCE LEVELS OF DIFFERENCES 
FOR THE RESIDUAL AFTEREFFECT DURATION FOR $s IN THE LATIN SQUARES 
FOLLOWING DIFFERENTIAL INTERPOLATED STIMULATION 
Mean : 
Interpolated residual Mean differences between conditions 
condition*** AE (in Secs.) В С р Е 


А. Simple 
aftereffect: 
no interpolated А 
stimulation 9.5 24** 34** 2.1** $.1** 


B. Total darkness e 
following 
objective 
movement 7.1 1.0* 3 7 


C. Unpatterned 
illumination 
following 
objective 
movement 6.1 1.3% 3 


D. Unpatterned 
illumination 
of reduced b 
intensity 74 1.0 


E. Exposure to 
contour:then 
darkness, after 
objective 
movement 6.4 


+ 
p«.01 ? 
*** [nterpolated intervals were equal to each S’s mean aftereffect duration as 
determined in a preliminary series of trials. ® 


Polated stimulation had brought about some inhibition of the decay process. 
Further, it appeared that the interpolated stimulation employed differentially 
affected the rate of decay of the movement aftereffect. Moreover, it seemed 
that visual pattern or contour deprivation represented the sufficient condition 
for the inhibition of the aftereffect decay. 

The interpolated conditions included darkness, relatively unpatterned 
illumination of two different intensities, and successive exposure to a stationary 
Pattern and an interval of darkness. What these interpolated conditions appear 
to have in common is the relative absence, for a period of time, of spatially 
?r temporally patterned visual stimulation, i.e., the relative absence of contours 
and contour processes from the involved portion of the visual field. 

One can see from Table 2 that the duration of residual aftereffect in all 
Conditions of interpolated stimulation was less than that which was recorded 
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when measurements followed immediately after the 30-second exposure to 
objective movement. This finding argues for some unimpeded, and perhaps 
constant, rate of aftereffect loss which is independent of post-exposure stim- 
ulus events. This suggests some functional dissipation or "leakage" in the 
neural events underlying aftereffect experience. 

The fact that the residual aftereffect duration following the interpolation 
of unpatterned illumination of higher intensity (Condition C) was signifi- 
cantly less than that following darkness, as well as the duration following 
interpolated unpatterned illumination of considerably reduced intensity 
presents subtle support for the importance of contour processes, or their 
absence, in the inhibition of the aftereffect decay. That the residual after- 
effect duration under Condition C was not statistically different from the 
residual aftereffect under Condition E (stationary pattern exposure followed 
by darkness) further argues for this position; as does the failure to find 
differences between the residual aftereffect in Condition B and that obtained 
for Conditions D and E. 

'The explanation may be in the apparatus itself. While the screen, painted 
white, which dropped into position in front of the disc in Conditions C and 
D was to have presented a period of “unpatterned” illumination to Ss, it was 
in fact only relatively so. The flat white applied to the screen in several 
coats by brush left a fine, but noticeable texture in relief on its surface. 
Under the conditions of illumination—high angle from behind S—the texture 
could have been sufficiently marked by the effects of shadow to have rendered 
the screen surface one of minimal, rather than zero, contour. That is, 
sufficient contour could have been presented under the illumination of the 
given intensity to bring about significantly more decay than under a condition 
of zero contour (ganzfeld). Or stated negatively, the minimal contour visible 
to S was not significant to bring about maximal inhibition or delay of the 
aftereffect decay—or those neural processes underlying the illusory experience. 

Under Condition D, however—where the screen was interpolated under 
markedly reduced illumination—the amount of light flux on the target surface 
very likely was inadequate to produce sufficient texture to give rise to contour 
processes of measurable influence. This question will be explored in future 
work, 

The possibility that the effects of contour, as facilitating decay of the 
apparent movement experience, act similarly in time and space is also 
suggested. The fact that the residual aftereffect in Condition E is significantly 
less than that under Condition D, but not statistically different from the 
aftereffect duration in Condition C would also support such interpretation 
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That is, the relative absence of visible contour under the reduced illumi- 
nation of the screen in Condition D could have, as stated earlier, made for 
near maximal decay inhibition. Under Condition E, Ss were exposed to the 
stationary contour in full illumination for a period of time equal to one-half 
the duration of their aftereffect before being placed in darkness—ample time 
for neural events underlying the illusory movement to undergo some degree 
of dissipation. An explanation of the decay under Condition C has already 
been offered. Now, it remains a distinct possibility that the rate of decay 
of the movement aftereffect is a function of some additive or multiplicative 
interaction of events in time and space. It could be that undef the circum- 
stances of the experiment, the processes underlying the decay of the after- 
effect for the shorter period of time with the more prominent contour (the 
stationary pattern itself) as in Condition E; and for the longer period of time 
with the less marked contour (the textured surface of the screen) in Con- 
dition C, were roughly equivalent—yielding no statistical difference in the 
residual aftereffect duration. 

The determination that residual aftereffects following interpolated dark- 
ness (Condition B) were not statistically different from the residual duration 
of apparent movement in Condition D may be explained in the same terms. 
In both cases the absence of contour remains a common stimulus dimension. 

"That the residual aftereffects are not statistically different in Conditions B 
and E further emphasizes complexities in the rate of decay of the events 
underlying the illusion. It appears that in a consideration of interpolated 
stimulation, the change of stimulation itself is a critical factor in the processes 
forming the basis of the aftereffect experience and of the inhibition or delay 
of this phenomenal movement. That is, the sudden change in objective con- 
ditions may itself introduce collative processes that augment arousal input into 
the central systems underlying the phenomenon. In Condition E, for example, 
the inclusion of a period of exposure to the stationary pattern prior to the 
interval of darkness necessitated one additional abrupt change in stimulus 
events over those in the other conditions of the experiment. 

The two broad inferences that emerge, then, may be restated as follows: 
(а) the normal rate of decay of the aftereffect of visually perceived movement 
may be inhibited by the interpolation of conditions which markedly reduce 
or eliminate contour in the involved portions of the visual field; and (^) that 
the change in stimulus condition may itself be an active factor in the mediation 
of the aftereffect and the inhibitory process presumed to function under the 
Stated conditions. 
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E. SUMMARY 


An experiment was designed to determine the sufficient condition for the 
inhibition of the riormal rate of decay of a movement aftereffect. In addition 
to a regular aftereffect determination, conditions of darkness, relatively 
homogeneous illumination of two different intensities, and the successive 
exposure to a stationary pattern and darkness were interpolated between the 
termination of objective movement and re-exposure to the stationary pattern. 
A determination of S’s normal aftereffect was also obtained. Twenty-five 
male Ss were employed in a 5 X 5 multiple Latin square design. Mean 
residual aftereffects were computed for all Ss under each condition. All con- 
ditions of interpolated post-movement stimulation succeeded in bringing about 
inhibition of the decay of the aftereffect, but in varying degrees. Maximal 
inhibition was evident under the conditions of interpolated darkness and 
illumination of reduced intensity. The two conclusions from the experiment 
were: (a) the normal rate of decay of a movement aftereffect may be in- 
hibited by the interpolation of conditions which markedly reduce or eliminate 
contour in the involved portions of the visual field; and (b) that change 
in stimulus conditions itself is an active factor in the mediation of the after- 
effect and the inhibitory process. 
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PROFILES OF AN ADOLESCENT* 


Department of Education, Oklahoma State University 
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A. INTRODUCTION 

Students of adolescent behavioreseem to agree that the central problem for 
the adolescent is that of establishing a sense of identity, adolescence being 
that period in life during which a young person strives for clarification as 
to who he is and what his role in society might be. Erikson expands on this 
notion slightly when he suggests that not only is the adolescent seeking self- 
identity and role clarification, but he is also vitally concerned for how others 
regard him and how the assessments of others compare with his own con- 
ception. He says: 

What the regressing and growing, rebelling and maturing youths are 
now primarily concerned with is who and what they are in the eyes of 
a wider circle of significant people as compared with what they them- 
selves have come to feel they аге... .(2, p. 266) 

A review of the literature on adolescence reveals a paucity of information 
regarding the perceptions people have of our youth. How do adults picture 
today's adolescent and what kind of person do they think he should be? How 
does this adult picture compare with the adolescent’s picture of himself ? 

These questions and others formed the focus of a study recently completed 
at the University of Chicago (5). An examination was made of the perceptions 
of and disagreement among educators, non-educators, and high school students 
with regard to their real and ideal images of the adolescent. 


B. METHOD 


The adolescent referred to in this study was the high school graduate. It 
was felt that respondents could better complete the instrument if the ado- 
lescent was examined at a given point in time . . . at graduation from 
high school. 

1. Sample 


"The sample was obtained from three school districts, with the respondents 
ranging from upper-middle to lower-middle in socio-economic background. 


* Received in the Editorial Office on May 15, 1962, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. 
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A total of 1,554 instruments were distributed, of which 1,333 were com- 
pleted and returned. Included among the respondents who returned question- 
naires were 153 high school teachers, 224 non-educators (drawn from two 
PTA’s, a High School Women's Music Booster Club, a Labor Council, 
and members of three men's service organizations), and 956 high school 
students from grades nine through twelve. 


2. Proced: ure 


An instrument adapted from one developed by Battle (1), was designed 
to include items which described the qualities normally identified with the 
high school graduate. One statement was used to describe each quality and 
the respondents were instructed to: (a) rank the statements from one to 
ten to describe the qualities which you feel are characteristic of today's high 
school graduate; and (5) rank the same statements again from one to ten 


to describe the qualities which you feel should be characteristic of an ideal 
high school graduate. 


The ten statements were: 


is basically spiritual in attitude toward life (religious)? 

feels that the prime goal in life is to make as 

much money as possible (economic) 

knows the political issues of the day and is 

willing to be involved in political activity (political) 
bus enjoys cultural activities and has a taste for 

the finer things of life (aesthetic) 
C SENE will sacrifice personal comfort for the comfort 

of others (altruistic) 
cte is able to make new friends easily (social) 
Sd feels that the prime goal in life is to have as 

much fun as possible (hedonistic) 
A I takes great interest in developing a good figure 

or a strong body build (physical) 
To has outstanding character traits such as honesty 

and trustworthiness (ethical) 
mido has some knowledge of many things and a 

desire to learn more (theoretic) 


2 These categories were set up fo ea f discussion. e 
T 8i 
р e of discussi Th responden: 


8 ‹ r dings and reacted only to the statements. For this reason th? 
пуга; while using the headings in the discussion, cautions that they take 
eir meaning from the substance expressed in each statement. 
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C. Finpincs 
1. Real and Ideal Images 


Table 1 presents the means and ranks of educators, non-educators and 
high school students on both the real and ideal image of the high school 
graduate. 

a. Educators. On the real image, educators ranked the economic, social, 
and hedonistic as the three qualities which are most characteristic of today's 
graduate. The qualities which they felt were least characteristic of today's 
graduate were the political, aesthetic, and altruistic. On the ideal image 
the educators ranked the ethical, religious, and theoretic as the three qualities 
which should ideally characterize the graduate while the physical, hedonistic, 
and economic were ranked as the qualities which should ideally least charac- 
terize the graduate. 'The qualities which showed the widest variation in 
rankings between the real and ideal were the economic and the hedonistic. 
The hedonistic and economic qualities were third and first respectively on 
the real image but ninth and tenth respectively on the ideal image. Educators 
apparently felt that the desire for money and fun, the qualities which for 
them are most characteristic of today's graduate, should ideally be least 
characteristic of him. 

b. Non-educators. 'The qualities which non-educators considered to be 
most characteristic of today's graduate are the social, theoretic, and the 
economic, while the qualities they felt were least characteristic of him were 
the religious, political, and the altruistic. On the ideal image non-educators 
ranked the ethical, religious, and theoretic as the qualities which ideally 
should be characteristic of the graduate while they placed the physical, 
economic, and the hedonistic qualities among those which should be least 
Characteristic of him. Non-educators included the theoretic among the 
qualities which are characteristic of both the real and the ideal graduate. 
"This quality was ranked second on the real and third on the ideal. 

'The qualities which showed widest variation between real and ideal are 
the religious and the economic. The religious quality was ranked eighth 
On the real and second on the ideal while the economic quality was ranked 
third on the real and ninth on the ideal. 

c. Students. Students felt that the qualities which were most characteristic 
of today’s graduate were the theoretic, social, and the ethical. The qualities 
which they felt were least characteristic of today’s graduate were the political, 
altruistic, and physical. The qualities which were ranked among the most 
characteristic of the ideal graduate were similar to those on the real except 


TABLE 1 
SUMMARY OF MEANS AND RANKS OF REAL AND IDEAL IMAGES? BY COMPOSITE EDUCATOR, Non-Epucator AND STUDENT SAMPLE 


эх 


Real Ideal 
Educator Non-educator Student Educator Non-educator Student 
(N — 134) (N — 203) (N — 925) (N= 135) (N = 203) (N = 926) 
Qualities х Rank x Rank x Rank x Rank * Rank = Rank 

Religious 6.74 7 6.09 8 5.70 6 2.81 2 2.77 2 3.86 3 
Economic 2.70 1 4.26 3 5.16 4 9:31 10 8.74 9 8.11 9 
Political 7.26 8 7.22 9 6.37 8 5.18 5 5.70 7 5.39 6 
Aesthetic 7.43 9 5.66 6 5.37 5 4.47 4 4.81 4 5.58 7 
Altruistic 7.87 10 7.70 10 6.40 9 5.26 6 5.60 6 4.59 4 
Social 3.28 2 3.87 1 4.26 2 5.92 7 518 * 5 4.97 5 
Hedonistic 4.19 3 5.74 7 5.74 7 9.09 9 9.10 10 8.18 10 
Physical 5.08 5 5.50 5 6.78 10 7.21 8 7.03 8 7.84 8 
Ethical 5.70 6 4.90 4 5.06 3 2.59 1 2.70 1 3.33 2 
Theoretic 4.75 4 4.06 2 4.16 1 3.16 3 3.36 3 3.14 1 


а Rho between Real and Ideal for educators is —.53 
Rho between Real and Ideal for non-educators is .15 
Rho between Real and Ideal for students is .46 
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that the religious quality replaced the social quality on the ideal image. The 
qualities which students felt were least characteristic of the ideal graduate 
were the physical, hedonistic, and the economic. ‹ 

The qualities which showed greatest variation in rankings between real 
and ideal were the economic and the altruistic. The economic was ranked 
fourth on the real image and ninth on the ideal. The altruistic was ranked 
ninth on the real image but fourth on the ideal. 


2. Within-Group Agreement 


From the data presented in Table 2, it may be seen that educators, non- 
educators, and high-school students show: (a) very little agreement on the 
real image; and (5) comparatively high agreement on the ideal image. 

It seems reasonable to conclude from these data that members of these 
three groups have some common expectations regarding the qualities the 
ideal graduate should possess but relatively few common perceptions of the 
qualities today’s graduate does possess. 

For both the real and ideal images educators show the highest degree of 
within-group agreement while the lowest degree of within-group agreement 
is shown by the students. For the real image in particular educators show 
considerably more agreement among themselves than do either the non- 
educators or the students. This may be due to the professional training of 
the high school educators in which they are taught to identify certain qualities 
common to all adolescents. 

Although the coefficients in Table 2 are statistically significant, the fact 
that they indicate such low agreement on the real image places a limitation 
upon the generalizations which may be made concerning the perceptions of 
people regarding the qualities possessed by today’s graduate. Even the degree 


TABLE 2 
COEFFICIENT ОЕ CONCORDANCE: DEGREE OF WITHIN-GROUP AGREEMENT FOR THE REAL 


AND ĪDEAL IMAGES or EDUCATORS, NON-EDUCATORS AND STUDENTS* 


Group N Real N Ideal 
отоор 000 c А ы з з уз 045сы NNI а 
Educators 134 35 135 -64 
Non-educators 203 48 203 56 
Students 925 08 926 40 


— шшр ш ш ee ee 
$t An F test for significance revealed that all of the coefficients in this table are 
Significant at better than the one per cent level. 

of agreement on the ideal image, though considerably higher than that on 
the real image does not give strong evidence that groups agree among them- 
selves on what qualities the ideal graduate should possess. This is particularly 


234 JOURNAL OF PSYCHOLOGY 


true for high school students whose coefficient of concordance of .40 on the 
ideal image is still low. 

One reason for low within-group agreement may be that the respondents 
were thinking of a specific adolescent. Students may have been thinking of 
themselves and adults may have been thinking of their child or of other 
adolescents with whom they were acquainted. Since there is great variability 
among adolescents one might suspect that the use of a real model on which to 
base the real image would lead to disagreement on the real image. 

Another explanation for this low within-group agreement on the real image 
is suggested by the literature on adolescence. The adolescent occupies a 
peculiar position in American culture. Perceived as neither adult nor child 
he is often referred to as the “marginal man" (9, p. 41) because he holds a 
rather nebulous social position somewhere between childhood and adulthood. 
This leads to a situation in which adults are not always certain as to "what 
the adolescent is all about." Lacking any clear picture of him, adults often 
are left with a rather diffuse image of the adolescent, one which often is in 
conflict with the image which adolescents have of themselves. 

This explanation suggests that in fact there is no uniformity of perception 
among adults and adolescents; hence a low degree of within-group agreement 
on a real image can be expected. 

The higher within-group agreement shown for the ideal image might be 
traced to some agreed upon set of values which pervades American society. 
Although the items on the instrument are personal qualities, they also are 
expressions of values. The ideal image is really an expression of the values 
of the respondents and the values they wish the graduate to have. Thus 
the similarity in expectations for the ideal graduate may be due to the 


agreement among respondents in certain of the secular or sacred values 
of American society (3). 


3. Agreement Among Groups 


From Table 3 it may be seen that, except for the low agreement between 
educators and students on the real image, there is a surprisingly high degree 
of agreement between non-educators and students and between non-educators 
and educators on both the real and ideal images and between educators and 
students on the ideal image. These findings are surprising in light of some 
of the findings reported in the research regarding agreement among adults 
К adolescents in their perceptions. Studies by Hess and Goldblatt (6), 
Зараз an Weltman (10), Jenkins and Lippitt (8), and by Gilbert (4) 

ave provided evidence to suggest that the attitudes and perceptions of ado- 
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TABLE 3 
DEGREE OF AGREEMENT AMONG EDUCATORS, NoN-EDUCATORS AND STUDENTS 
IN THEIR RANKING OF THE REAL AND IDEAL IMAGE 


Group Real Ideal 
Educators and non-educators 26 94 
Educators and students Ase 84 
Students and non-educators .78 88 


a p=.1 on a one-tailed test of significance. All other figures in this table have a 
P of a .01 on a one-tailed test of significance. 
lescents are quite different from those of their parents and their teachers. The 
findings of this study indicate that adolescents and their parent§ agree rather 
highly in their perceptions of both the real and ideal image of the graduate. 
While adolescents and their teachers show rather low agreement on the real 
image they do agree quite highly on the ideal image. 

With few exceptions, no systematic relationship could be found between 
age, sex, and level of education and the degree of within-group agreement as 
well as the degree of agreement among groups. 


4. Level of Dissatisfaction 


Hess and Goldblatt suggest that “it is generally assumed that the attitudes 
of the society toward its teen-age members are characteristically depreciatory 
and often hostile.’ Based on interviews with adolescents, they make the 
following statements: 

Our preliminary interviews with adolescents revealed their awareness 
of a presumed inferior reputation among adults. Adolescents fre- 
quently expressed the belief that they are, as a group, subject to con- 
demnation, criticism, and general devaluation by adults, and that there 
exists among adults a stereotype of adolescents as sloppy, irresponsible, 
unreliable, inclined toward destructive and anti-social behavior (7, 
Pp. 459-460). 


If we accept this statement as being a fair assessment of adult perceptions 
we may conclude that these negative feelings are indicative of some dissatis- 
faction adults have for adolescents. It is probably safe to assume that adults 
are dissatisfied because there is a discrepancy between how they see the ado- 
lescent behaving and how they believe he should behave. In other words, 
dissatisfaction may be the result of the differences adults perceive between the 
teal and ideal image of the adolescent. 

The rank order correlations between the real and ideal image for each 
group are shown in Table 1. For educators, a comparison between the rankings 
on the real image with those on the ideal image, revealed a negative rank 
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order correlation of —.53. This suggests that the educators in this sample 
expressed extremely high dissatisfaction with today's graduate. 'The rank 
order correlation between real and ideal for non-educators was ‚15. While 
this is quite low, by contrast with educators who show high dissatisfaction 
non-educators show some, though slight satisfaction with today's graduate. 
When the two image profiles depicted by the students were compared a rank 
order correlation of .46 was found, suggesting that of the three groups, 
students showed least dissatisfaction with today's graduate. 

'The data were further analyzed to find answers to two questions: (a) was 
there any between-group agreement on the level of dissatisfaction for par- 
ticular qualities?; and (b) which group showed highest dissatisfaction with 
each quality? 

The highest mean differences for all three groups were found for the 
economic and hedonistic qualities, thus indicating that educators, non-educators 
and students expressed highest dissatisfaction with these two qualities in 
today’s graduate. Among the lowest mean differences found for all three 
groups were the theoretic, political, and physical qualities, indicating that 
of the ten qualities, educators, non-educators, and high school students 
expressed least dissatisfaction with these three. The political and theoretic 
qualities were the only two where no significant differences could be found 
among the mean differences for all three groups. On all other qualities 
significant differences for at least one pair of groups could be found. 

In all cases the mean differences were higher for educators than they were 
for non-educators, indicating that on all qualities educators showed higher 
dissatisfaction with today’s graduate than did non-educators. This was 
Particularly true for the economic quality where the difference between the 
mean differences was 1.85 and the hedonistic quality where the difference in 
mean differences was 1.42. Educators and non-educators showed almost the 
same degree of dissatisfaction for the theoretic, ethical, political, and religious 
qualities. The differences in mean differences for all the qualities but these 
four were significant at .05 W.S.D. (11). 

" CR anita the non-educators, educator mean differences Were 
Eug Feci REV on all qualities, indicating that «ш 
students. The differe with today’s graduate on all qualities than were E 
hedonistic qualities The di NEN Кино the economi 
laweat E Dd r e ifferences between educators and students were 

al, altruistic, and theoretic qualities. Except for these 


Р Dr 
us qualities, all differences between the mean differences of educators and 
students were significant at .05 level, 
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Where the mean differences of non-educators and students were compared, 
the differences in level of dissatisfaction between these two groups were not 
so great as those shown when educators were compared with either of them. 
The highest differences were shown for the economic quality. It was only for 
the religious, economic, and social qualities that the differences in mean 
differences between the real and ideal image were significant at .05 W.S.D. 


D. SUMMARY 


'The findings may be PUTEM as follows: 

1. Educators viewed today's graduate as being characterized primarily 
by an interest in making as much money and having as much fun as possible, 
and being able to make new friends easily. Knowledge of political issues, 
and a willingness to participate in political activity, a taste for cultural activ- 
ities, and a willingness to sacrifice personal comfort for the comfort of 
others were perceived by educators as being least characteristic of today's 
graduate. 

2. Non-educators perceived today's graduate as being primarily charac- 
terized by his ability to make new friends easily, his knowledge of many 
things and desire to learn more, and by his interest in making as much money 
as possible. Non-educators believed that today's graduate is least charac- 
terized by his willingness to sacrifice personal comfort for the comfort of 
others, by his knowledge of political issues and willingness to participate in 
political activity, and by his being basically spiritual in attitude toward life. 

3. For the high school student, today's graduate is primarily interested 
in knowing many things, having a desire to learn more, making new friends 
and in being honest and trustworthy. Students perceived the graduate as 
being least interested in the political issues of the day and being involved in 
political activity, sacrificing personal comfort for the comfort of others, and 
developing a good figure or a strong body build. 

4. Educators, non-educators, and students agreed on their rankings of the 
qualities which should be most and least characteristic of the ideal graduate. 
They thought that ideally the high school graduate should be characterized 
by outstanding character traits such as honesty and trustworthiness, a spiritual 
attitude toward life, and a desire to learn more. They believed that the 
graduate should be least interested in developing a good figure or strong 
body build, having as much fun and making as much money as possible. 

5. Educators, non-educators and students showed higher within-group 
agreement on the ideal image than they did on the real image. For both the 
Teal and ideal images educators showed the highest degree of within-group 
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agreement while the lowest degree of within-group agreement was shown 
by high school students. 

6. Educators and non-educators, and students and non-educators showed 
high agreement on their rangings on both the real and the ideal images. 
Educators and students showed higher agreement on the ideal image than they 
did on the real image. 

7. When the educator rankings on the real image were compared with 
their rankings on the ideal image, a negative rank order correlation of —53 
was found. The qualities which showed the widest variation in educator 
rankings between real and ideal were the economic and the hedonistic, the 
former being ranked first on the real but tenth on the ideal, and the latter 
being ranked third on the real and ninth on the ideal. The quality which for 
educators showed least variation between real and ideal was the theoretic, 
being ranked fourth on the real and third on the ideal. 

8. A rank order correlation of .15 was found between the real and ideal 
image profiles as perceived by non-educators. The qualities which for non- 
educators showed the greatest difference in ranking between real and ideal 
were the religious and the economic, the former being ranked eighth on the 
real and second on the ideal, with the latter being ranked third on the real 
and ninth on the ideal. The quality which showed the least difference between 
real and ideal was the theoretic being ranked second on the real and third on 
the ideal. 

9. Students showed a rank order correlation of .46 between their real and 
ideal image profiles. The qualities which showed the greatest variation between 
real and ideal were the economic and the altruistic, the former being ranked 
fourth on the real and ninth on the ideal, and the latter being ranked ninth 
on the real and fourth on the ideal. The theoretic quality was ranked first by 
students on both the real and ideal and the ethical quality was ranked third 
on the real and second on the ideal. 

10. The mean differences between the real and ideal rankings for each quality 
were taken as an indication of the level of dissatisfaction shown for the 
graduate by educators, non-educators, and students. 

4. The mean differences for all qualities were highest for educators. 

E farane mean differences for all three groups were found for p 
Eire hic Vic em indicating that educators, non-educators, ye 
ee O ghest issatisfaction with these qualities in today's = 
ои forill three groups win 
: T d , and physical qualities indicating that of the ten qualities 

, ucators, and students expressed least dissatisfaction for these 
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three. The political and theoretic qualities were the only two where no differ- 
ences which were significant at the .05 level could be found among all three 
groups. : 

c. For all ten qualities the mean differences were higher for educators than 
they were for non-educators, indicating that on all qualities educators showed 
higher dissatisfaction with today's graduate than did non-educators, The 
differences between educator and non-educator mean differences for all qualities 
but the theoretic, ethical, political, and religious were significant at the .05 
level. 

d. 'The differences between educators and students on all their mean differ- 
ences were lowest for the political, altruistic, and theoretic qualities Except 
for these three qualities, all differences between the mean differences of edu- 
cators and students were significant at the .05 level. 

e. A comparison between the mean differences of non-educators and students 
revealed that on all qualities but the altruistic and the physical, non-educator 
mean differences were higher than those of the students. The differences in 
their mean differences on the religious, economic, and social qualities were 
the only ones significant at the .05 level. 

11. There was little systematic relationship between the rankings on both 
the real and ideal images and the variations in age, sex, or level of education. 

The data suggest that adults (educators and non-educators) appeared to 
be more dissatisfied with today’s graduate than were the adolescents. From 
the adolescent point of view, the qualities which he exhibited are not too 
unrelated to what he should ideally exhibit. Adults, particularly educators, 
do not perceive today’s graduate in such a favorable light, suggesting that he 
has, in their opinion, a long way to go before he can approach what they con- 
sider to be ideal. 

This difference in level of dissatisfaction emphasizes the conflict which exists 
between these two groups. What lies behind this conflict may, to some extent 
be inferred from their differences in the rankings on the religious, ethical and 
theoretic qualities on the ideal image. 

The ethical and religious qualities deal with such traits as honesty, and trust- 
worthiness, and a spiritual attitude toward life. They are part of the inner 
Conscience which serves as the control valve to keep the individual from going 
against the accepted moral and ethical codes of the culture. These qualities 
can be part of the super-ego or the internalized adult authority which holds 
the actions of the individual in check. The theoretic quality questions this 
authority and encourages the freedom of mind and spirit to which knowledge 
Could lead. 
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In the study reported here, both educators and non-educators ranked the 
religious and ethical qualities above the theoretic on the ideal image. This could 
mean that adults feel that there should be some control over the actions of 
the adolescent. For them while the theoretic quality is important to the 
adolescent it should not supersede the control over adolescent actions which 
the ethical and religious qualities imply. 

While students see the ethical and religious qualities as being of high 
importance to the adolescent they believe more than do adults that for the 
graduate a freedom of mind and spirit should prevail over those traits which 
serve to restrain him. 

This notion of adult-imposed restraint as opposed to adolescent-desired 
freedom appears to be relevant to the conflict which exists between these 
two groups. It may well be that an extreme position in either direction could 
do much to retard the personal and social development of the adolescent in 
our society. 
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A COMPARATIVE ANALYSIS OF OCCUPATIONAL INTEREST 
SCORES BETWEEN GIFTED AND TYPICAL 
5TH GRADE PUPILS* : 


Lompoc Unified Schools, California 


RussrLL №. CAssEL AND GENE HENDSCH 
v 
A. PURPOSE 


This study was concerned with making a comparative analysis between scores 
from two occupational interest inventories for 30 gifted and 34 typical 5th 
grade pupils from the same general school area. It sought to determine whether 
occupational interests as measured by the two psychological interest inventories 
for youth in the 5th grade classes were significantly different between gifted 
and typical individuals. 


B. INTEREST INVENTORIES 


The Picture Interest Inventory—Grades 7 to Adult (5), and The Occupa- 
tional Interest Inventory-Intermediate Series (4) were utilized. Both in- 
ventories were administered during the same setting, The Picture Interest 
Inventory usually being administered first. Pupils were told that the two 
inventories were being used experimentally for purpose of identifying the 
occupational interests of youth at the 5th grade level, and that scores on the 
inventories would be interpreted and explained to them at some later date. 


C. Groups 
1. Gifted Pupils 


The gifted group included 30 pupils, about equally divided for sex, the 
total 5th grade gifted population in two elementary schools on the Vandenberg 
Air Force Base (AFB), California during the 1961-62 school year. All of 
these pupils had IQs of 130 or better on the basis of either The Wechsler 
Individual Scale for Children (WISC) or The California Test of Mental 
Maturity (CTMM) 1957 Short Form. Their IQs ranged from 130 to 
160 with a mean (М ) IQ of 134.40, and with a standard deviation (SD) 
of 10.66. They ranged in age from 121 to 132 months old with a M age 
of 128.00 months, and with a SD of 3.12 months. All pupils from both the 
—— 

* Received in the Editorial Office on May 16, 1962, and published immediately 
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gifted and typical groups were dependents of military personnel assigned 
to Vandenberg Air Force Base (AFB), California. 


2. Typical Pupils 


The typical group included 34 pupils, about equally divided for sex, the 
total membership of an average 5th grade class in one of the two elementary 
schools from which the gifted pupils were selected. The total mental scale 
IQ on the CTMM test referred to ranges from 85 to 127 with an (M) 
IQ of 110.40, and with an SD of 12.30. They ranged in age from 120 to 
141 months with an M age of 128.34 months, and with an SD of 4.28 months. 


TABLE 1 
Dara RELATIVE TO THE PICTURE INTEREST INVENTORY SCORES 
FOR GIFTED AND TYPICAL 5TH GRADE PUPILS 
(N = 64, 30 gifted and 34 typical) 


Validity Gifted Typical t- 
Part scores Fpbis group group Differences values 
Fields of Interest (McCally T-scores; M — 50, and $D — 10) 
Inter-personal Ser. .065 
70.10 73.79 3.69 0.53 

SD 29.30 27.79 —1.51 0.30 
Natural 066 ў 

M 41.37 44.74 8.37 0.53 

sD 25.30 25.74 0.14 0.03 
Mechanical .055 

M 24.90 28.65 3.75 0.60 

SD 31.17 36.12 4.95 0.84 
Business —.040 

M 56.07 54.12 —1:95 0.32 

SD. 26.10 22.88 22 0.75 
Esthetic 001 

M 62.24 62.29 0.05 0.07 

SD. 30.10 26.09 —4.01 0.80 
Scientific —.036 

M 58.67 56.32 —2.35 0.29 

sD 32.50 32.59 0.09 0.02 

Supplemental Scale 

Verbal —.021 

M 64.47 63.32 11% 017 

SD 25.60 28.84 3.24 0.69 
Computational .067 

М. 46.97 50.59 3.62 Ain 
M : 26.53 27.03 0.50 0.1 

ime perspective .090 

М, 5910 63.74 4.64 Ej 

27.07 24.09 —2.98 Oe 


Кн г epee SE E2050]. ARP yy а —298 — шшш 
by Typis Of 250 significant at .05 level; # f of 2.00 significant at .05 level 
груз :325 significant at .01 level; ## 7 of 2.66 significant at .01 level 
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D. RzsurTS 
1. Picture Interest Inventory 


The discriminant function statistical technique as described by Horst (3) 
was utlized for making comparisons between the scores for the 30 gifted and 
34 typical 5th grade pupils. From this discriminant function technique the 
multiple-point bi-serial Rpvis е corrected for shrinkage was .166 + .131. This 
would indicate that there were no significant differences between the gifted 
and typical scores on The Pictufe Interest Inventory. Table 1 contains the 


TABLE 2 
DATA RELATIVE TO THE OCCUPATIONAL INTEREST INVENTORY SCORES 
FOR GIFTED AND TYPICAL STH GRADE PUPILS 
(N = 64; 30 gifted and 34 typical) 


Validity Gifted Typical t- 
Part scores Tpbis group group Differences values 
Pat scores — — bie Oa STUD ee НЕЕ 
Fields of Interest (McCally T-scores; М = 50, and SD = 10) 
Personal social .001 
M 4 53.57 53.48 —0.09 0.02 
SD 29.79 10.82 —18.97 47444 
Natural 155 
M 53.48 57.21 3.73 0.70 
SD 10.83 28.90 18.07 4.8844 
Mechanical —.199 
M СЯ 40.39 27.62 —12.77 2.16# 
SD 21.18 26.10 4.92 1.20 
Business .097 
M 35.75 40.00 4.25 0.79 
SD 2171 21.66 0.10 0.26 
Art 101 
M 51.75 56.21 446 0.81 
SD 23.68 19.72 —3.96 1.04 
Science —.096 
M 53.93 48.93 — 5.00 0.77 
SD 23.93 27.76 3.83 0.85 
Types of Interest 
Verbal —405 
M 42.57 37.93 4.64 0.83 
SD 24.21 20.03 —4.18 1.07 
Manipulati 08 
Bees he’ p 41.50 41.10 —0.40 0.08 
SD 20.29 21.24 0.95 0.26 
Computational 3 
bibo үс: 49.68 51.38 1.70 0.30 
SD 25.89 18.69 —720 1.80 
Level of Int 
м! д? E 45.36 48.93 3.57 0.56 
SD 22.57 28.78 6.21 1.38 


К on 5 MM ыры Ue 
* тыӊ 250 significant at .05 level; # t of 2.00 significant at .05 level 


* тыӊ 325 significant at .01 level; ## t of 2.66 significant at .01 level 
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validity ry, indexes for the nine separate scores on this inventory from the dis- 
criminant function matrix, and on which the Кы» e was obtained. Similarly, 
from Table 1 it should be observed that not a single one of the Ms or SDs 
for the part scores obtained statistical significance between the gifted and 
typical pupils. 
2. Occupational Interest Inventory 

The discriminant function multiple-point bi-serial Rpvis c corrected for 
shrinkage was .252 + .128, and for ten variables this index is not statistically 
significant at the 05 level of confidence (2). This would indicate that there 
were no significant differences between the gifted and typical pupil scores 
on The Occupational Interest Inventory. Table 2 contains the validity грма 
indexes for the ten separate scores on this inventory. from the discriminant 
function matrix, and on which the Rpbise was obtained. Similarly, it should 
be observed that not a single one of the Ms for part scores obtained statis- 
tical significance, and only two of the SDs were significant. 


E. SuMMARY 


This study was concerned with making a comparative analysis between 
scores from two occupational interest inventories (The Picture Interest 
Inventory, and The Occupational Interest Inventory) for 30 gifted and 34 
typical 5th grade pupils. A discriminant function statistical technique after 
Horst was utilized for making the comparisons. No statistically significant 
differences were obtained for scores from either of the two interest inventories 
between gifted and typical pupils. 
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A STUDY OF THE EFFECTS OF MECHANICALLY INDUCED 
TENSION OF THE NECK MUSCLES ON THE 
PERCEPTION OF VERTICALITY* 


Department of Psychology, Michigan State University 


Cart W. SCHNEIDER AND S. Howarp BARTLEY 


в 
А. PROBLEM 


'The present study stems from several considerations, some observational 
and some theoretical. "The title ostensibly links neck tension as a condition 
for visual perception. -Gibson (1) has pointed out that all visual responses 
we know about occur in a gravitational field, it inducing concurrent responses 
via other mechanisms such as kinesthesis which are not totally separate from 
vision. He believes up and down would have no meaning outside the 
gravitational field. 

The ideas that Werner and Wapner (2) expressed in their sensory-tonic 
theory of perception are an example of connecting perceptual end-results and 
various body tension conditions. While we need neither describe their theory 
here in detail nor follow it in our experimental planning, their findings do 
demonstrate some active relationship between the structure of the seen field 
and muscular processes. 

Tension is one of the effects produced in the muscles, either through their 
own contraction or through loads put upon them. The only mode of feed- 
back from muscle action is through the kinesthetic sense organs which provide 
not only for effective posture or movement, but also self-awareness of position 
and motion. This self-awareness is not only kinesthetic but visual. Accord- 
ingly something may have a certain visual location because of some peculiar 
body position of the observer. At the same time body position may be 
experienced in a manner dependent upon the visual input to the central 
Nervous system. ; 

In the present study, a rotational torque was applied to the head while 
the observer maintained a fixed straight-ahead position. Thus a left-right 
asymmetry in neck-muscle tension is produced while the observer is in 
every respect in line with the true vertical. Under various induced tensional 
states of the neck muscles the observer is required to set a rod, rotatable around 
__ 
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its midpoint in the frontal plane, so that it appears to be in the true vertical. 
Specifically, the present study was designed to investigate the effect of 
increasing neck-muscle tension on the perception of verticality and the 
effect of initial rod position on the adjustment of the rod to the vertical 
position. 
B. METHOD AND PROCEDURE 
1. Stimulus Object 


The visual target was an illuminated white rod, 24 inches long and one 
inch in diameter, which revolved around its midpoint in the frontal plane 
in an illuminated room. 'The target was 18 feet from the observer. Each 
observer was required to set the rod from some initial position to what 
he perceived as true vertical. Its position could be read on a protractor to 
an accuracy of 0.25°. ! 

2. Apparatus 


The apparatus consisted mainly of a revolving disk, 1574 inches in diameter, 
which turned 30° clockwise in the horizontal plane when weights were applied 
to it. Braces projecting downward from the center of the disk held the 
observer's head. A rotational tension was placed on the neck when the disk 
was loaded with a weight. 

3. Procedure 


Four different amounts of tension were used in the experiment: 0 (control- 
no tension), 1 (weight of gear strapped on), 2 (2.7 Kg weight applied), 
3 (4.4 Kg weight applied). There were seven initial rod positions: 0°, 5% 
—5°, +30°, —30°, +90°, —90°. All of the initial rod positions were 
combined with the four degrees of tension to make a total of 28 different 
conditions. The 28 conditions were randomized, and each observer performed 
one setting under each condition. The observer had 20 seconds to make 
his setting, and there were 30 seconds between each setting. 

Thirty-five male students from an introductory course in psychology served 
as observers. 

4. Measures 


The measures were degrees of deviation of the observer's setting from 
true (plumb line) vertical. Clockwise deviations from the true vertical 
were designated as (+) positive, and counterclockwise ones (—) negative: 


C. REsULTS 


Table 1 shows the algebraic means for the 35 observers under each of the 
28 conditions. The control (no tension) is +.107°. The rod is perceived 
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TABLE 1 
Arcesraic Mean Postrion or THE PeRnCEIVED VrkTICAL Wirn RürexENCE 
то THE TRUE VERTICAL FOR ALL оғ THE TwrxTY-EicnT Conprrions 


—————————————————————— 
Initial rod —————a ee Grand 
position 0 1 2 3 mean 
0* 021 035 .078 071 051 
+5° 257 385 978 900 630 
—$* —242 —.392 A71 —107 — 142 
+30° 050 321 428 650 362 
—30° 200 142 A14 22% 171 
+90°* 292 307 4657 .828 521 
—90° 171 .235 207 485 490 
Grand mean .107 147 376 436 


as vertical, on the average, when it is rotated .107° clockwise. The grand 
means for the four degrees of tension indicate the perceived vertical tends to 
deviate farther from the true vertical as tension is increased. However, the 
grand means for the various initial rod positions show a different type of 
relationship. The perceived vertical for the positive initial rod deviates 
farther from the true vertical than that for the negative initial rod positions. 
The grand means for the +5°, +30° and +90° are larger than those for 
—5°, —30° and —90° respectively. This would seem to indicate that the 
initial rod position did influence the perceived vertical. 

The data from the experiment were analyzed by a triple classification 
analysis of variance. It was found that the effect of tension was significant, 
F= 15.89, df — 3, and 102, p..01. The interaction between tension and 
observers was significant, F = 1.54, df = 102, and 612, $ RUE 

The effect of initial rod position was also significant, F = 16.10, df =6, 
and 204, р .01. Interaction between observers and initial rod position was 

significant, F — 1.65, df = 204, and 612, р .01. 
Interaction between tension and initial rod position was not significant. 

Twenty-seven of the observers reported that the rod appeared “fuzzy” or 
blurred under the neck tensional conditions. Three of the observers reported 
that the rod seemed to fade away. One observer reported that the rod 
disappeared for a few seconds. 


D. FURTHER CHECK oN CERTAIN RESULTS 
The reports of blurring induced us to ask an optometrist to try and de- 
termine the cause. : 
Retinoscopy was performed on two observers fixating on a penlight 18 feet 
away. The two conditions of maximal tension produced a shift in accommo- 
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dation toward hyperopia for the weights of +0.25 and +-0.50 diopters, 
respectively. "This shift lasted only while the weights were in use. 


E. DiscussioN 


Neck-muscle tension does affect the perceived vertical, the amount de- 
pending upon the amount of tension. The perceived vertical under tensional 
states 1, 2 and 3 is clockwise of the control (no tension) position 
and also in the direction opposite of the side of increased neck tension. 

The deviation of the observer's setting from true vertical was smaller when 
the rod approached the vertical from the negative position than when it 
approached from the positive position. This was most marked when the 
initial position was +5° and —5?. This may have been due to the fact 
that many of the observers tended initially to accept these rod positions as 
vertical, particularly under tensional states 2 and 3. 

An important factor possibly contributing to the differences in the mean 
perceived vertical of the negative and positive initial position is the fact that 
an observer in making a setting from a negative initial position, must allow 
the rod to travel a greater distance to reach a point near the mean 
perceived vertical for the particular tensional state involved. The observer 
may become cautious as the rod nears the true vertical and tend to stop the 
rod short of true vertical at times. 


F. SUMMARY 

A connection between kinesthesis and visual perception was demonstrated. 
As tension in the neck muscles produced by a horizontal torque is increased, 
the perceived vertical of an upright rod tends to deviate farther from the 
true gravitational vertical on the side opposite the application of the torque 

The initial rod position had a significant effect on the observer's perceived 
vertical. 

Hyperopia tends to result when torque becomes great, possibly accounting 


bs the blurred vision experienced by many of the observers under the same 
conditions. 
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EFFECTS OF SUCCESS AND FAILURE AND THE 
COMPETENCE OF THE MODEL ON THE 
ACQUISITION AND REVERSAL OF 
MATCHING BEHAVIOR* ! 


Department of Psychology, State University of Iowa 


Mitton E. ROSENBAUM, Douctas К. CHALMERS, AND WILLIAM C. Horne 


A. INTRODUCTION 


A number of recent laboratory studies have examined variables that affect 
the learning of imitative behavior. "Two of these variables are treated in the 
present experiment in order to evaluate the possible interactive effects of their 
simultaneous manipulation on acquisition and reversal of an imitative 
response. Available evidence indicates that the degree of an individual's 
competence in a task prior to the availability of a model affects his imitative 
performance upon the introduction of a model (4, 7). Kanareff and 
Lanzetta (2) have demonstrated that the experience of failure as opposed 
to success in a prior task leads to facilitation of the acquisition of a matching 
response in a criterion task. 

Another variable of interest is the competence of the model for imitative 
behavior (8). Rosenbaum and Tucker (12) have shown that the greater 
the apparent competence of the model, the greater is the facilitation of 
learning of matching behavior. 

"These two variables are considered in the present instance because of the 
Possibility that when presented simultaneously the effects of one variable 
may amplify or obscure the contribution of the other. For example, failure 
may result in a disposition to match such that the competence of the model 
may be rendered irrelevant to the learning process. On the other hand, the 
Presentation of a highly competent model may overcome any contribution of 
the success or failure of the performer in a previous task . 

Information concerning the extinction or transfer of social responses is 


meager and somewhat inconsistent (2, 3, 11, 13, 14). In the present ex- 
— 

* Received in the Editorial Office on May 2, 1962, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. 
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periment in which Ss learn a discriminative response, a reversal of the proba- 
bility of reinforcement for imitative behavior was introduced following the 
acquisition period. 

B. METHOD 


The apparatus was identical to that employed in other experiments (12). 
Each of two Ss in each experimental session sat in separate rooms facing a 
panel on which signal lamps designated the onset of a trial for $ or his 
his partner, “A.” Also presented on the panel was an indication of the 
responses of A and $ and, by means of jeweled lamps, the accuracy of the 
responses. Fach $ was informed that he was “В” and was thereby led to 
believe that the other S was A. Actually A's responses were simulated from 
a central control panel operated by E. 

Each § was told that on signal he was to predict on each trial the outcome 
of a facsimile horse race by indicating whether his horse, running against 
a field of horses, would win or lose the race. In an initial series of 20 trials, 
8 presented his predictions alone and during a corresponding interval of time 
A was ostensibly presenting similar responses. On each of the 20 trials $ 
was informed of the accuracy of his response. On the basis of a prearranged 
schedule, Ss assigned to the Success condition were designated correct on 
80 per cent of the trials while Failure Ss were arbitrarily correct on only 
20 per cent of these trials. 


Instructions were then given for the second series of trials (the acquisition 
series) during which Ss were to respond in sequence; A first, and B (8) 
second. A's and B's horses were to be thought of as running on sep ай 
tracks and as not competing against each other. On each trial, Ё presented 
A's predictions on S’s panel. Half of A's predictions were win and half 
lose on a random basis. The E, employing programmed schedules, also 
designated the accuracy of A's responses. For half of the pairs of Ss, Аз 
responses were correct on eight of each block of 10 trials to create the High 
Model’s Competence (HMC) condition. For the remaining Ss, who were n 
the Low Model's Competence (LMC) condition, A was correct on only tw? 
of each block of 10 trials. 
| The $'з responses on 80 per cent of the trials were designated as correct 
if § matched the response of A and arbitrarily, but according to a prearran gel 
schedule, $ was incorrect on two of every 10 trials, if he matched A's response 
on those trials. "The second series included 100 tiit 
| During the final series of 80 trials, the reversal series, 8 was correct 0 
eight of each block of 10 trials if he nonmatched A's T MR and correct 07 
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a randomly selected two trials of 10 if he matched the response of A. The 
reversal series was initiated without warning to $. 

Sixty-four students in the introductory psychology course were recruited 
in pairs of the same sex and were assigned at random to four experimental 
conditions created by the Success and Failure conditions and the two Model’s 
Competence conditions. Eight males and eight females participated in each 
condition. 

C. RrsuLTS 
l. Acquisition e 


The results for the acquisition of the imitative response indicates confir- 
mation of previous findings. The curves in Figure 1 which present the mean 
frequency of matched responses on each block of 10 trials indicate that Ss 
who had experienced failure learned on the average to a superior level as 
compared to those Ss who had experienced success (2). The main effect for 
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Prior Experience is significant beyond the .01 level (F — 10.43, df 1/56) 
by an extended Type III analysis of variance (6). 

Figure 2 presents the results for the Model’s Competence variation. 
During the acquisition period, Ss in the HMC condition learned to imitate on 
the average to a higher level than Ss in the LMC condition (12). In 
addition to a significant main effect for Model’s Competence (F = 5.79, 
df 1/56), a significant Trials X Model's Competence interaction (F — 2.10, 
df 9/504) suggests that the difference between the Model's Competence 
groups developed over the acquisition series. "The main effect for Sex and 
other interactions of the experimental variables with each other and with 
Trials were not significant but the main effect for Trials was significant 


beyond the .01 level (F = 8.54, df 9/504). 
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AS A FUNCTION oF DIFFERENTIAL MoDEL's COMPETENCE 


2. Reversal 


During the initial trials of the reversal procedure, Failure Ss continued 
to make a greater mean frequency of matched responses than did Success 5% 


Mean Number of Imitativ 
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By the fourth block of reversal trials, however, this relationship was reversed. 
Only in the final block of trials did the Failure Ss again present more frequent 
matched responses (see Figure 1). Analysis of variance of the reversal trials 
indicates in addition to a significant main effect for Trials (F = 16.21, 
df = 7/392), a significant Trials X Prior Experience interaction (F = 5.86, 
df = 7/392). 

After the initial block of reversal trials in which Ss in the HMC condition 
match more frequently than LMC Ss, fluctuations occur between the two 
conditions until in the last three blocks of trials the HMC group consistently 
presents fewer matched responses (Figure 2). A significant Trials X Model's 
Competence interaction (F = 2.76, df = 7/392) reflects these trends. All 


other main effects and interactions are not significant. 


D. Discussion 


The results pertaining to the effect of prior experience of success or failure 
in the present experiment are similar to results obtained in other instances 
in which this variable has been examined as it affects imitative behavior. 
Other studies in which this variable has been examined in relation to matching 
behavior (4, 7) have not included the presentation of the accuracy of each 
response but rather have reported over-all accuracy. In addition, they have 
not evaluated the development of the matching response. In the one study 
in which accuracy was reported to S following each response, Lanzetta 
and Kanareff (2) found superiority of the Failure Ss in learning to imitate 
but the pattern of acquisition of the response differed from that obtained 
in the present instance. Their Ss started at a common level following the 
manipulation of success and failure but the Failure group quickly responded 
in a superior manner. This superiority did not remain constant over the 
acquisition series in that fluctuations in response affected one block of 
trials in the midst of the series to the extent that the Success group tended to 
match the model more frequently than did the Failure group. In the present 
situation, the superiority of the Failure group was maintained throughout 
a slightly more extensive acquisition series and the amount of fluctuation in 
the continuously ascending tendency to present matched responses was slight. 
The major difference in the procedures of the two studies appears to be that 
Kanareff and Lanzetta employed as the pre-training task one that was similar 
but not identical to the one used for training of the imitative response. In 
the present study, the pretraining task was essentially identical to that pre- 
sented for the training series. Generalization of the knowledge of personal 
competence was to a situation more distant from the original source in 
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Kanareff and Lanzetta's experiment and may have led to more disturbance 
in the application of the obtained knowledge of competence than occurred in 
the present study. 

"The results obtained for variation of the model's competence are consistent 
with the previous findings of Rosenbaum and 'Tucker (12) in indicating 
superior acquisition of the matching responses in the presence of a more 
competent model. No interaction of the Prior Experience variations with the 
Model's Competence treatments is indicated.» This finding may be contrasted 
with the findings of Mausner and Bloch (9) who examined matching behav- 
ior without report on accuracy in relation to the simultaneous presentation of 
the two independent variables. "They found that Failure Ss conformed more 
than Success Ss in the presence of a competent partner but no difference is 
indicated when a relatively incompetent model is employed. An important 
difference in procedure between the two experiments is that Mausner and 
Bloch revealed the competence of the model prior to the series in which con- 
formity was assessed while in the present experiment competence of the 
model was revealed slowly through the second series. 

In interpretation of the present findings, the earlier experience of failure 
is likely to have led to lack of confidence on the part of S in his capabil- 
ities to perform the required task, and he subsequently employed the cues 
from a model to a greater extent than did an S who had been previously 
successful. The tendency to orient toward another in the present situation 
which is likely to have been rewarded in other failure situations provided an 
advantage in acquiring the appropriate imitative response. This advantage 
appeared from the start and was maintained throughout the training series. 

’ In contrast; the variations in Model's Competence produced no difference 
in early trials but led finally to superior performance in the HMC condition. 
As Rosenbaum and Tucker (12) have indicated, despite the irrelevancy of 
the information concerning the accuracy of the model for successful task 
ences presentation of a more competent model served to facilitate 
nae This may be interpreted as reflecting earlier imitative behavior 

rein competent models have been found to provide useful behavioral 
owe ш the present situation, knowledge as to competence of the model 
— gradually during the acquisition period and therefore may be 

ess potent influence on response than when competence is stated beforehand 
and less subtly. 

The data for the reversal period indicate that the conditions leading t° 


pe 4 ling ioi acquisition period also are related to superior pet 
ance in responding to the reversed discrimination. 
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In one view (e.g, 10) this result was unexpected. In order to learn 
reversed discrimination, extinction of the originally acquired response should 
be necessary. For Ss who had learned to a superior level, and received more 
frequent reinforcement, the extinction process should be delayed. 

In several recent studies of reversal training results have been obtained 
that are in some respects similar to present findings. Reversal of a dis- 
crimination is learned more rapidly following reinforced overtraining of 
the correct response (e.g., 1). These results have been interpreted as based 
on the earlier recognition of ‘change in the reinforcement pattern. In 
the present experiment the groups that had performed to a. superior level 
during the acquisition period had been performing the correct response more 
frequently and had thereby received a greater number of reinforcements prior 
to the introduction of the reversal procedure. 

Recent studies of concept learning suggest an alternative interpretation. 
In addition to acquisition of the specific imitative response during the training 
series, it is likely that a variety of other responses were being performed by Ss 
in this experiment. Among these responses one can conceive a variety of 
mediating responses including orienting responses (15), and conceptual 
responses (5). As has been suggested earlier, the prior experience of failure 
may lead to a generalized learned response of orienting toward the behavior 
of others. Similarly, prior experience in many social situaitons may produce 
ready orientation to competent models when cues indicating competency 
of another are present. 

In both training periods, orienting responses of this character are likely to 
facilitate the required response, be this matching or non-matching behavior 
and in addition a conceptual dimension of relevance of the behavior of another 
may be formed. 

To test these alternative interpretations, Ss in a Success group and in 
an LMC condition should receive additional reinforced trials comparable to 
the number received by their counterparts in the remaining conditions. If the 
reversal results after equating acquisition levels were similar to those obtained 
in the present experiment, the interpretation involving orienting responses 
and concept formation would be supported. 


E. SUMMARY 
Differential personal competence on a prior task and variations in the 
Competence of a model for imitation were included as independent variables in 
а factorial design in which acquisition and reversal of an imitative response 
Were examined. The results for the acquisition period, as in previous experi- 
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ments, showed that prior failure in contrast to success led to facilitation of 
the imitative response and that the more competent the model, the greater is 
the tendency to match his responses. No interaction of these variables was 
indicated. Similarly, the results for a succeeding series of trials in which 
the probability of reinforcement was reversed indicated facilitation of non- 
imitation for Ss who experienced prior failure and who were presented with 
a high competence model. Alternate interpretations of the results were offeted. 
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NEW LEADER BEHAVIOR DESCRIPTION SUBSCALES* 


Ohio State University and Carnegie Institute of Technology 


RarPH M. SrocpiLL, Omar S. Goong, AND Davin К. Day 


A. INTRODUCTION 


'The research reported in this paper is part of a study designed to isolate, 
if possible, dimensions of observable behavior that appear to be of theoretical 
importance to a study of leadership. Various factorial studies of leader 
behavior have been reviewed by Carter (3), Borgatta, Cottrell and Meyer 
(2), Stogdill (9), and Bass (1). 

'The present research is based on a modification and expansion of the 
Leader Behavior Description Questionnaire, which grew out of work initiated 
by Hemphill (6). The development of the questionnaire has been described 
by Hemphill and Coons (7). Shartle (8) has outlined the theoretical con- 
siderations underlying the descriptive method. Factor analyses of the items, 
particularly by Halpin and Winer (5) and Fleishman (4), have consistently 
yielded two strongly defined factors, identified as Consideration and Initiation 
of Structure. Items on the Consideration scale describe behaviors that indi- 
cate a regard for the comfort and well being of the group members, as well 
as an equalitarian respect for the members’ contributions. Items in the Ini- 
tiation of Structure scale describe behaviors that clearly define the leader’s 
role, and structure the expectations of the members. 

Recent theoretical work by Stogdill (9) on the differentiation of positions 
and roles in organized groups suggested that two factors are insufficient to 
account for the observable variance in leader behavior. Working from 
theoretical considerations and a survey of the literature, items were developed 
for the following hypothetical subscales, in addition to Consideration and 
Initiation of Structure. 


Representation of member interests (5 items) 
Tolerance of uncertainty (10 items) 
Persuasion (10 items) 
Retention of the leadership role (10 items) 
Tolerance of member freedom of action (10 items) 
Production emphasis (10 items) 
el 
* Received in the Editorial Office on May 22, 1962, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. 
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Predictive accuracy (10 items) 
Reconciliation of conflicting demands (5 items) 


Each item in the questionnaire is answered by circling one of five possible 
responses; always, often, occasionally, seldom, never. Each item receives 
a score that can range from 5 to 1 (or 1 to 5 for negatively stated items), 
as shown in the following examples. 

He is very persuasive talker 

Always (5) Often (4) Occasionally (3) Seldom (2) Never (1) 
He fails to take necessary action 

Always (1) Often (2) Occasionally (3) Seldom (4) Never (5) 


B. Tue POPULATIONS SAMPLED 


Descriptions were obtained of two samples of subjects: (1) ministers of 
various religious denominations and (2) leaders in community development 
activities. For descriptions of community leaders, one questionnaire was 
mailed to each of 150 citizens throughout Ohio who had participated in a 
Community Development Conference at The Ohio State University. Each 
recipient of a questionnaire was asked to describe the leader behavior of "a 
citizen who is active in community development activities and whom you 
know well enough to describe accurately as a leader in community devel- 
opment Of the 57 usuable questionnaires returned, 25 described business 
men, 18 professional men, 12 city and county officials, and 2 womens’ club 
presidents. The communities ranged in size from approximately one thousand 
to more than a million. 

- For the ministers, two questionnaires each were mailed to 150 of the approx- 
imately 600 ministers located in Columbus, Ohio, and vicinity. Each 
recipient was requested to “give the enclosed questionnaires to two members 
of your congregation who know you well enough to describe you accurately 
as a leader of your congregration.” The 103 usuable returns were found 
to be representative of the various Protestant, Catholic and Jewish denomi- 
nations, with the following exceptions. United Presbyterian churches are 
over-represented. Baptist, Community Nazarene, Pentacostal Apostalic, and 
Spiritualist Churches are under-represented. It should be kept in mind that 


the 103 questionnaires do not represent 103 separate ministers, since some 
were probably described twice. 


C. METHOD or ANALYSIS 


The К were intercorrelated and factor analyzed. ‘The method of 
principal components was used for the factor analysis. In this method, 016% 
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are entered in the diagonals, and all the variance of a test is completely 
accounted for by the factor loadings for that test. "That is, all commonalities 
should be 1.00. The number of factors equals the number of tests, All 
except the general factor tend to be bipolar, with about half the loadings 
positive and the other half negative. 

In rotating the factors, an effort was made to search for specific factors 
rather than to account for the maximum variance in the smallest possible 
number of factors. The purpost of this procedure was to determine which 
subscales exhibit the greatest likelihood of independence from the general and 
subgeneral factors. If, under this procedure, a subscale fails to exhibit any 
appreciable loading as a specific factor, the hope of increasing its independence 
by the revision or addition of items is reduced, particularly for the population 
being studied. 

D. Resutts: Community LEADERS 


The subscale intercorrelations for community leaders are shown in Table 1. 
The results of the factor analysis are shown in Table 2. 

Factor I, a general factor, has its high loadings on Persuasiveness, Initiating 
Structure, Role Enactment, Predictive Accuracy, Production Emphasis, and 
Demand Reconciliation; with a moderately high loading (.58) on Consid- 
eration. All the subscales except Consideration tend to describe behaviors that 
initiate structure; maintain role dominance; and maintain order, system, and 
goal direction. The factor might be called the Initiation and Maintenance 
of Structure. 

Factor II his its highest loading (.92) on Tolerance of Uncertainty. There 
is a loading of .33 on Consideration and —.45 on Production Emphasis. 
This factor is essentially a measure of Tolerance of Uncertainty. 

Factors III, IV and V are specific factors. Factor III has its only high 
loading (.93) on Representation of Member Interests. Factor IV is a 
measure of Tolerance of Member Freedom of Action, while Factor V de- 
scribes Consideration. 

Factor VI shows loading of —.34 on Role Enactment, —.33 on Reconcil- 
iation, and .46 on Persuasiveness. Contrary to what is found in Factor I, 
Persuasiveness is negatively related to role enactment. In community devel- 
opment activities, it would appear that the leader who resorts to persuasiveness 
is perceived as tending to relinquish the leadership role to other persons. The 
factor might be called Attempt to Retain the Leadership Role through 
Persuasion, 


In Factor VII, Demand Reconciliation shows a loading of .33, and Role 


INTERCORRELATION OF TEN SUBSCALES FOR FIFTY-SEVEN 


Subscale 1 2 
1. Representation 901 
2. T. uncertainty .00 
3. Persuasiveness .00 00 
4. Structure .00 .00 
5. Role enactment .00 .00 
6. Consideration .00 .00 
7. Predictive acc. .00 .00 
8. T. freedom .00 .00 
9. Production .00 .00 
10. Reconciliation .00 .00 
Mean 19.6 37.7 
Standard 
deviation 24 5.6 
Reliability .59 85 


TABLE 1 

3 4 5 
36 23 36 
.03 EO —19 
65 56 
00 70 

.00 .00 

.00 .00 .00 
—.01 .00 .00 
.00 .00 .00 
.00 .00 .00 
.00 .00 .00 

39.5 37.2 39.8 
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* Residuals on the diagonal are all .00, except —.01 in Column 4 
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TABLE 2 
FACTOR LoADINGS FOR COMMUNITY LEADERS 
А 
Factor 

Subscale I, п, ш; IV, Vo Vi, Vil, Vill, IX, х, 
сш шш re АЕ ——————————__———— 
1. Representation 22 —42 93 .20 .09 00 .09 7.07 —.01 К 
2. T. uncertainty —46 92 12 21 01 06 —.10 16 16 —11 
3. Persuasiveness -76 Al .25 ло —.23 46 -06 —.17 —.10 —.18 
4. Structure 90 —.11 —.01 04 —.03 —.01 —.05 36 —.20 —.06 
5. Role enactment .80 —.06 27 —.16 —.16 —.34 —.28 —45 01 —.10 
6. Consideration 58 33 102 27 .68 —.04 —.08 —.09 —04 —.03 
7. Predictive acc. 86 26 .02 —.02 —.13 17 —01 —.03 —.01 37 
8. T. freedom .07 .28 —49 93 02 —42 .05 —.05 .03 .02 
9. Production 80 —45 02 —.08 .00 13 —02 .06 35 —.07 
10. Reconciliation 82 20 18 —47 04 —33 .33 —.04 °з —.01 

% Variance 44.9 13.8 10.8 10.9 5.7 5.0 2.2 2.3 2.0 2.0 
е E E OS 
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Enactment a loading of —.28. In view of the impersonal character of the 
behavior suggested by this factor, it might be called Non-interpersonal 
Control. 

Factors VIII, IX, and X are weak specific factors. Factor VIII shows a 
loading of .36 on Initiating Structure, while IX has its only appreciable 
loading (.35) on Production Emphasis. Factor X appears with a weighting of 
.37 on Predictive Accuracy. 

Despite a strong general factor which accounts for 45 per cent of the 
total factor variance, several of the subscales exhibit sufficiently high loadings 
on specific factors to suggest that they may have some value as measures 
of discrete aspects of leader behavior in community development activities. 
'The most promising of these subscales are Representation, Tolerance of 
Member Freedom of Action, and Consideration. Three other subscales, 
with only moderately high loadings on specific factors, are Initiating Struc- 
ture, Production Emphasis and Predictive Accuracy. 


E. Resurts: MINISTERS As LEADERS 


The subscale intercorrelations and factor loadings for ministers are shown 
in Tables 3 and 4. 

Factor I is a general factor, with its highest loadings on Initiating Struc- 
ture, Role Enactment, Persuasiveness, Representation, Production Emphasis 
and Reconciliation of Conflicting Demands. This is essentially a measure 
of structuring behaviors. The factor might be called the Initiation and 
Maintenance of Structure. 

Factor II is a subgeneral factor, with high loadings on Tolerance of Un- 
certainty, Tolerance of Member Freedom of Action, Consideration, and 
Demand Reconciliation. This factor is descriptive of behaviors that remove 
restraints to group action and provide scope for activities. It might be given 
the name Facilitation of Group Action. 

Factors III and IV are specific factors. Factor III has its only high 
loading (.74) on Predictive Accuracy. Factor IV shows a high weighting 
(.61) on Representation of Member Interests. 

Factor V has its highest loading (.67) on Production Emphasis, with a 
moderately high weighting (.30) on Tolerance of Freedom of Action. The 
factor is identified as Motivation of Productive Activities. 

Factor VI has a loading of .50 on Persuasiveness and a weighting of —43 
on Role Enactment. This factor is identified as Attempt to Retain Leader ship 
through Persuasion. 


Factor VII has a loading of .47 in Initiating Structure and a moderate 
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Subscale 


. Representation 
. T. uncertainty 
. Persuasiveness 
. Structure 

. T. freedom 

. Role enactment 
. Production 

. Consideration 
. Predictive acc. 
. Reconciliation 


Mean 

Standard 
deviation 
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* Residuals on the diagonal are all .00 
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Subscale 


. Representation 
. T. uncertainty 
. Persuasiveness 


Structure 


. T. freedom 

. Role enactment 
. Production 

. Consideration 
. Predictive acc. 
. Reconciliation 


% Variance 


TABLE 4 
FACTOR Loapincs FOR MINISTERS 
IV, У, VI, VII VIII, 
.61 —22 —.26 —A7 13 
10 —.13 —48 —.07 03 
-10 —.05 50 —.01 —40 
—.06 —.09 01 47 —.10 
24 .30 00 27 07 
—.20 —45 —43 —.03 —41 
:06 .67 09 —.16 15 
—.10 .08 06 —.14 —.38 
—.20 00 01 —.16 02 
—.28 —.15 00 .00 42 
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loading of .27 on Tolerance of Freedom. The factor is essentially a measure 
of Initiating Structure. 

Factor VIII is found to have weightings of —.38 on Consideration and .42 
on Reconciliation of Conflicting Demands. The minister who is perceived 
as high in demand reconciliation is perceived as low in Consideration of the 
members of the congregation. This result appears to be in accord with 
findings from research on personality and perception. Perceptual rigidity 
tends to be associated with high, efforts to exercise control over relevant 
aspects of the environment. Factor VIII is identified as Control. 

Factor IX is a specific factor, with a loading of .40 on Tolérance of Un- 
certainty. 

All subscales have negligible loadings on Factor X. The highest loadings 
are .25 on Role Enactment and —.20 on Consideration. The factor does not 
appear to merit a distinctive title. 

Four of the subscales (Representation, Tolerance of Uncertainty, Structure, 
and Predictive Accuracy) appear with at least moderately high loadings on 
specific factors. The most promising of these, for further development as an 
independent subscale, is Predictive Accuracy. 


F. Discussion 


The use of 1.00 rather communalities in the diagonals creates certain 
difficulties in determining whether a specific factor really measures any specific 
variance. If it is assumed that the square of the loading of a subscale on a 
factor must assume a value larger than the difference between one (1.00) 
and the computed reliability of the subscale, then only Representation in 
Factor III, Tolerance of Freedom in Factor IV, and Consideration in 
Factor V meet this criterion for community leaders. Following the same 
Procedure for ministers, only Predictive Accuracy in Factor III meets the 
criterion. Between the two populations, four of the subscales appear to 
account for some specific factor variance. Judged on this basis, the argument 
is not strong for retaining the separate identities of the subscales. 

But there is another consideration that favors the retention of the separate 
subscales. The composition of the general factor differs considerably between 
the two populations, Only Persuasiveness, Initiating Structure, Role Enact- 
ment and Production Emphasis appear with higher loadings on the general 
factor than on other factors for both ministers and community leaders. Only 
three of the subscales (Representation, Initiating Structure, and Predictive 
Accuracy) appear on specific factors in both populations. Persuasiveness 
is associated with low Role Enactment among both community leaders and 
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ministers. Demand Reconciliation appears with low Role Enactment for 
community leaders, but with low Consideration for ministers, Except for 
the three specific factors that are common to both populations, the composition 
of the factors differs for ministers and community leaders. For this reason, 
it would be difficult to develop factor scoring keys that would apply equally 
well to both populations. The findings suggest that if the Leader Behavior 
Descriptions are to be used for comparative studies across populations, there 
is merit in retaining the identity of the separate subscales, and in attempting 
to strengthen the identity of each. Used in this manner, the new scales offer 
some hope of providing interesting, and perhaps useful, insight into the 
structure of leader behavior. 


С. SUMMARY 


Eight subscales, in addition to Consideration and Initiating Structure, were 
developed for the Leader Behavior Description Questionnaire. The question- 
naire was used to obtain descriptions of leaders in community development 
activities (N = 57 persons) and ministers of various denominations (N = 103 
descriptions). 


Factor analysis of the intercorrelations among the ten subscales produced 
the following findings. 


1. Only four of the subscales (Persuasiveness, Initiating Structure, Role 
Enactment, and Production Emphasis) were highly weighted on the general 
factor for both populations. 


2. Three of the subscales (Representation, Predictive Accuracy, and 


Initiating Structure) appeared with at least moderately high weightings on 
specific factors in both populations. 


3. Demand Reconciliation appeared in the same factor with low Role 
Enactment for community leaders, but with low Consideration for ministers. 


4. High Persuasiveness was associated with low Role Enactment for both 
community leaders and ministers. 
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FORMATION AND EVALUATION OF HYPOTHESES 
IN DREAM INTERPRETATION* 


University of Chicago and Chicago Institute for Psychoanalysis 


Erika FRoMM AND Тномаѕ M. FRENCH 


In an earlier paper Fromm (1) discussed French's (2) approach to the 
interpretation of dreams. French attempts to reconstruct and yisualize the 
functioning of the Ego at the moment of dreaming through study of the 
dream work. 'This complements the classical approach of Freud. Freud's 
interest was focused on the dream as a distorted and disguised fulfillment 
of an infantile wish. French, starting with the classical approach, supplements 
it by studying the dream as a cognitive, integrative attempt of the Ego to 
solve a current, Here-and-Now conflict. French has called this the “Focal 
Conflict.” This focal conflict is always based ultimately on one or more 
infantile conflicts, although in a particular case it may not be easy to trace 
it back to its roots in the dreamer's past. 


I 


The authors consider dreams to be artistic products of the thinking, groping 
mind. The dreamer uses simultaneously ideation and more formally organized 
logical thought in producing the dream, just like the poet or the composer, 
or the painter do in their creative activities. And dreams, when once fully 
understood, are fascinating works of beauty. 

In order to understand a dream, the interpreter must involve himself 
open-mindedly in a parallel re-creative, non-schematic proces. It is an 
intuitive activity. But if it is to be more than a hit-or-miss spouting off of the 
analyst’s own brainstorms it requires also scientific self-discipline and the 
willingness to evaluate critically and conscientiously the ideas and hypotheses 
one has arrived at intuitively. Only then can the interpreter find out whether 
his intuitive hypotheses are correct, need modification and/or refinement, 
or whether they should be discarded because they are wrong. 

At the start of a dream interpretation the interpreter is in a situation 
similar to that of M. Broussard when he came upon the Rosetta Stone. 


The message of the dream—or parts of it—are written in hieroglyphs (the 
— 


* Received in the Editorial Office on June 6, 1962, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. 


271 


272 JOURNAL OF PSYCHOLOGY 


language of the patient's Unconscious) on a slab of black basalt. It must 
be translated faithfully into consciously understandable language (the lan- 
guage of the Conscious). How does the interpreter go about this task? 

'The interpreter should not just decode the "symbols." Like the good 
translator of poetry from a foreign language and culture, who tries faith- 
fully and artistically to recreate in the language of the translation the specific 
poetic atmosphere and quality of the original poem, so the dream interpreter 
must also recreate the dream's specific, elusive atmosphere in order to under- 
stand it fully and make it meaningful to the patient's conscious mind. 

Sometimes the interpreter intuitively grasps the central meaning of a dream. 
He then must proceed to see whether all the details fit in as parts of the 
whole—with his hypothesis. (If they do not, he must discard his hypothesis 
as being wrong, or modify it.) The following dream and its interpretation 
may serve as an example of an intuitive (re-) creative, correct hypothesis: 


A. THE Cement DREAM 
1. Dream 

In the fifteenth analytic hour a 35-year-old male married patient," father 
of three children, who came to analysis in order to be cured of his neuro- 
dermatitis, reported that a few nights ago he dreamt he “was mixing 
cement.” That was all. 4 

2. Associations 

Immediately upon awakening he felt as if he really knew exactly how to 
mix cement. But actually, he says, he does not. 

He associates in the analytic hour that his house recently needed tuck- 
pointing; that he was going to do it himself, but did not know how to mix 
concrete. So, he hired somebody. The patient further associated: “My dear 
wife went to a bingo game last night.” He had to take care of the children, 
put them to bed, and wait till she got home. Because she went out to play 
bingo, he came too late to his night job. 

„ Then he talked about a hit-and-run driver who killed a child. The patient 
cannot see how people can leave the scene—I couldn't do such a thing.” 

Later he tells of his wife’s accusing him of wanting to get rid of everything, 
not enjoying his family, just tolerating them. 


3. Interpretative Process 
i That the hiring somebody might refer to the analyst whom he had just 
ired recently to help him with his problems, was easy to figure out (on 


1 This patient was anal i id 
е 4 yzed by Dr. David Hamburg. The authors express thar 
үч him for allowing them to use the notes he took airing the analytic hours m 
€ interpretations they are making in this paper. 
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the basis of parallels). And the dream in connection with the first association 
upon awakening stated clearly that "mixing cement" was a "problem" that 
the patient felt he could not solve alone (again a parallel). 

But what is the specific problem that the patient wants the analyst to help 
him with at this time? "That is the basic question we had to answer in inter- 
preting this dream. 

In order to do so we let our imaginative processes play over the material. 
We visualized a house, tuckpointing, cement. 

Suddenly it occurred to us that in "tuckpointing" cement is vsed to hold 
the bricks of a house together. The function of tuckpointing is to prevent 
the house from crumbling apart. . . . Our next thoughts were: A house 
is a home, a home for a family. 

In a flash, we felt that now intuitively we may have grasped the central 
meaning of the dream; and we hypothesized that the patient's problem may 
be one of holding his family together. 

This hypothesis immediately proved to be the key for understanding all the 
associations as well as the dream: 

In all of the associations the patient refers to a wish to be a good family 
man... and a fear that he is not. He asks himself: Am I or am I not 
a good family man? He wants to be. He says his wife is the one who 
neglects her duties to the family and acts like a “hit-and-run” driver, he 
"couldn't do such a thing." But his wife accuses him of "wanting to get 
rid of" the family, just tolerating them. The dream expresses the patient's 
hope that in therapy the analyst will help him to hold his family together. 
The patient dreamt the dream in an effort to solve the problem of how to be 
a good family man. But this problem is expressed in the dream in a de- 
animated, de-vitalized symbolic form: instead of interacting with his wife 
and children directly, he “mixes (lifeless) cement.” 


II 


Rarely are a dream and its associations so concise, short, clear and simple 
that the dream's total latent meaning can be grasped by the interpreter at 
once, as a whole with all its constituent subparts. 

Usually dreams are too complicated to be encompassed by the interpreter's 
integrative Ego span right at the beginning of the interpretive process. 

This process starts in the majority of the cases with scanning of the ma- 
terial (usually followed by letting it "simmer" in the analyst’s mind). Like 
à radar instrument, the interpreter lets his thoughts and feeling processes 


274 JOURNAL OF PSYCHOLOGY 


sweep, in a random fashion, over the patient's dream material, the asso- 
ciations and the preceding hour, until he gets one or more clues. 

Listening for clues . . . what are these clues? 

There may be parallels in the material of the dream and the associations. 
Or incongruencies. Or a feeling of empathic resonance within the analyst. 
Or the interpreter may look first for the general affect of the dream which 
so often indicates the reactive motive. Or perhaps the totality of the situation 
in which the patient puts himself in the*dream—or with which dream and 
associations seem to be pervaded—become a first clue to the interpreter. 

Perhaps, on the other hand, the interpreter may be struck by strange, 
curious parts of the dream and get the feeling: this detail must mean 
something . . . but what? 

III 


The nature of the clues often determines which particular method of 
further approach to the understanding of the dream the interpreter then 
follows. If he thinks he has caught on to the focal conflict as a whole, 
he must proceed to find the evidence in the constituent parts of the dream 
.. . evidence for as well as against his hypothesis. In Rorschach terminology, 
we shall call this approach from the whole to the parts the W—D-od 
approach. 

Let us show on an example of modern art what we mean. Look at this 
picture by Joan Miro (see Figure 1, p. 275). 

"The first impression is one of lightness, grace, freedom, wit—on account of 
the mostly upward slithering, quicksilvery, mischievous movement in the 
picture. The brilliant reds, blues, greens, yellows and whites in the actual 
painting contribute to the feeling of playfulness and gaiety. These are Ww 
impressions. 

Then the viewer may become aware of details: 

Clown-like cats which play with а ball of wool and pay no attention to 
a fish behind them. Tentatively the viewer makes an hypothesis that this 
could be a circus picture. He looks further and sees a ladder near which tw? 
people are swinging from a high trapeze. This confirms the circus idea. 

Then he sees a jack-in-the-box who throws a ball into the left hand of à 
long-necked, round-headed man with a fancy mustache. ‘The man holds à 
pipe in his mouth. His stomach seems to be a bouncing ball in a body co” 
torted out of shape. What could that mean? 

^ "There are musical notes, and eyes in the painting. Why? the viewer asks 
himself. Could they symbolize that the act of looking and music are important 
features of what the artist wants to express? It fits with the circus idea. 
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The viewer then recognizes other animated, circus-like creatures that move 
and twirl about in amiable confusion. But he is still vaguely disturbed by 
the representation of the man whose throat seems to be so painfully elongated 
and whose stomach looks like a bouncing ball. He cannot make this jibe 
with the gay circus idea until he learns about one historical fact: Miro painted 
this picture when he was poverty-stricken апд starving (4). Miro called the 
painting ‘Harlequins’ Carnival.” 


FIGURE 1 TUE 

олм Mio, HARLEQUINS’ CARNIVAL (1 

Room of meu Art Collection, Albright-Knox Art Gallery. Buffalo, New 
York. Photo, courtesy, Museum of Modern Art, New York. 


The danger in the W — D — d type approaches lies in the temptation 
to use a Procrustean Bed technique to make the details fit the hypothesis; 
or to discard as “unimportant” those details that do not fit in with one's 
hypothesis. 

The greater the emotional commitment the interpreter has to his hypothesis 
the easier can he succumb to the Procrustean temptation. The scientist does 
get committed to his hypothesis. It's his baby. He has great Ego involvement 
in it (5). Anyone who has ever gone through the emotional process of 
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' toil, happy excitement, 


hypothesis. making—with its hours of “labor, 
despair, and utter joy—can have no doubt about this. 
If the initial clue has been but a detail—a minor (d, Dd) or major (D) 


FIGURE 2 
Joan Miro, MATERNITY (1925) 
PR Collection Mrs. Roland Penrose 
oto, courtesy, Museum of Modern Art, New York. 
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piece of the mosaic of the dream pattern—the interpreter will look for other 
(meaningful) pieces until he recognizes the total Gestalt of the dream ; usually 
with a joyful “Aha Erlebnis." In these cases he proceeds from d or D to W. 

Let us—as a simile—show you another picture by Miro (Figure 2). You 
cannot begin to understand the idea that Miro wants to express in this picture 
until you recognize that the lower left hand detail is a female breast in profile 
-—with a small human figure close to it. Then, perhaps, you go to the upper 
right hand design and figure out that it could be a breast seen full face—and 
a child attached to it. It is an infant. The painter has given it typically 
infantile random movements. The lower right and upper leff designs you 
now comprehend as being symbolic representations of breast and child, too, 
and the fine-spun lines connecting the elements in the opposite corners as 
indicating a relationship. After understanding all of these details, you now 
can "interpret" the whole, you say to yourselí: oh, Miro wants to depict 
the idea of Maternity (and this, indeed, is the name of the picture). You 
still have a little trouble with that golden horn. It’s a horn of plenty, 
symbolizing the rich experience that maternity is for mother and child. It 
fits in with and enriches the interpretation given. 

The interpretative process here described in making a surrealist painting 
intelligible is the same as the one the dream interpreter goes through when 
he deciphers a dream by means of the D—^ W approach. We shall use 
this approach in: 

B. Tue Army Mess Hatt DREAM 


In the ninety-eighth hour, the analyst praised the patient whose Cement 
Dream we discussed above, for having been able to allow himself to become 
aware of tender feelings towards his wife. The patient expressed pleasure 
and embarrassment in relation to this compliment at the end of the ninety- 
ninth hour. The next night the patient had a dream. 


1. Dream 


I was in the Army again. Went into the mess hall with another guy. 
Had a little trouble getting food. Then saw a couple of guys I recog- 
nized. A Southerner, called “the Colonel”—he was really a private— 
said: “Sit down, I'll take care of you. Ill serve you like a king, on 
gold plates.” I replied: “Never mind the plates, just get me good food.” 
Then this guy's appearance changed . . - he looked like Jack Benny. 
He said he was Jack Benny’s brother. I said: “Are you related ?” 
Everybody laughed. Then the scene changed. We were both being 
chased. We were going through a tunnel. I said: "This is ridiculous! 
If you are Jack Benny's brother and he owns millions, why doesn't he 
help out?” 
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2. Associations 


'The patient associated that he had been close to “the Colonel” in the 
Army. The “Colonel” had been willing to do quite a bit for him. 

The gold plate business seemed odd to the patient. He said he “Didn’t care 
for a lot of bullshit, just facts—don't flower it up. Sometimes people will 
give you a medal and then lay an egg." 

He returned to thinking about the “Colonel,” and about a lieutenant in 
the Army (a medical officer) for whom thé “Colonel,” worked. This doctor 
was rough. He said the patient was goldbricking, using his dermatitis as an 
excuse for discharge. The patient denied it. The lieutenant’s superior officer 
overruled the lieutenant and got the patient discharged. 


3. Interpretive Process 

The manifest content of this dream as a whole at first seems ununder- 
standable, Perhaps the interpreter is struck by a curious detail of the dream, 
the “Colonel’s” words: “ГЇЇ take care of you . . . will serve you on 
gold plates." 

It is incongruous to be served on gold plates in an Army mess hall. The 
juxtaposition of these two details seemed odd to the patient, too. Obviously 
they must be an important clue to the latent content of the dream. 

The interpreter may make a mental note that an Army mess hall is а 
stark, uncozy, purely masculine place; a place where men use rough language 
(see the word bullshit in the associations) in order to hide or disparage 
sentiments. 

Then the interpreter’s attention may turn to the patient’s next association: 
“Sometimes people will give you a medal and then lay an egg.” A curious 
association. It sticks out like a sore thumb, To what perceptions, thoughts 
or feelings could the patient refer by quoting this saying? 

As a working hypothesis, the interpreter may begin now to ask himself: 
does the patient symbolize in the dream the thought that someone who serves 
him is trying to flatter him? (Serve him—a mere army sergeant— on gold 
plates like a king"; “flower it up"; “give a medal.”) Who could the flatterer 
who takes care of him be? The analyst? Very possibly so. The analyst, 
after all has praised the patient recently about being able to express tender 
feelings towards his wife. 

Now the association “Sometimes people will give you a medal and then 
lay an egg” falls into place and a part of the dream’s puzzle becomes inte’ 
ligible. The patient is pleased by the analyst’s praise, but also intensely 
embarrased about his tender feelings; and he fears the analyst's praise М, 
lead to something unpleasant. What this unpleasant consequence is, we d0” t 
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know yet. Nor can we be fully sure at this point that the “ ‘Colonel’ who 
really was a private" stands for the analyst. 

Why does the “Colonel” change into the brother of Jack Benny, i.e., the 
brother of a famous and rich man? And why is he chased out through a 
tunnel together with the patient? We could find no answer to these two 
questions and thus could not understand the last half of the dream until it 
occurred to us that the young analyst was the Chief Psychiatric Resident 
at the clinic at which the patient was seen, that he occupied an office next 
to the office of the Chief Psychiatrist who was a famous man, and that a 
tunnel connected the Psychiatric Clinic with other parts of the hospital—and 
led out to the street. 

We can now be certain that the “ ‘Colonel’ who really was a private,” 
and whose physiognomy changes so he looks like Jack Benny's brother 
represents the analyst. What is more, now the total latent dream content 
forms an organic, intelligible, cognitive whole. 

The patient felt pleasure at being warmly praised by the analyst for 
expressing gentle tenderness towards his wife. But he blusteringly must 
deny this in the dream because he also feels shamé. According to his 
Teutonic ego ideal, a real he-man should not be tender. Therefore, in the 
second half of the dream his thoughts turn to depreciating his analyst’s 
importance. (“He said he was Jack Benny's brother. I said: Are you related? 
Everybody laughed.”) Furthermore, the patient fears that the hospital author- 
ities will chase him out of treatment—and the “sissy” analyst with him—if 
they hear that this resident who takes care of him has “flattered” him for 
being able to express tenderness. As the patient’s masculine pride disapproves 
of gentle tenderness within himself, so he thinks the men in charge of the 
hospital must do; and the director of the psychiatric clinic, his resident 
psychiatrist's big brother, “doesn’t help out."? 


IV 


Which method of approach the interpreter will use in solving the riddle 
of a dream is an intuitive decision. 

In some cases the nature of the dream material itself “demands” a par- 
ticular interpretative approach. In trying to open a heavy, tightly nailed- 
down wooden case you don't use your finger nails, you use a crow bar— 
that's what “the thing asks for.” 

In other cases the manner of approach may be determined by subtle factors 
ec 


2 The transference meaning of this dream will be discussed in our forthcoming 
book, Method of Dream Interpretation. 
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residing within the interpreter's own personality structure—and we don't 
mean counter-transference. Neo-Gestalt theoretical research on perception 
(Klein (6), Witking et al. (7)) and on cognition (Klein (8), Scheerer (9)) 
has shown that, within certain subtle limits, personality characteristics and/or 
the particular psychic and somatic state a person is in (e.g., hunger) determine 
whether and how he perceives an objective stimulus or a problem. It is for 
these reasons that certain clues may immediately be perceived (in a certain 
context) by one interpreter, and not by another. 

Also: on the basis of their own personality structure and their charac- 
teristic mode of working, some interpreters may naturally tend to use one 
interpretive approach rather than another. 

Frequently, without necessarily being consciously aware of it, one uses 
several methods in succession . .. or in combination . . . in the interpretation 
of one dream. 

There is only one? fully correct Focal Conflict interpretation for every 
dream . . . but there is not just one road that leads to it. Important is 
only that one gets there, and is not satisfied with being merely somewhere 
in the vicinity of the correct understanding. 


V 


The question arises now: What makes for failure in dream interpretation? 

Failure can be due to the interpreter's unwillingness to evaluate critically 
his intuitive hunches. It occurs when instead of checking and rechecking 
for correctness, he deifies his intuition and allows no doubt about it. If 
challenged, some analysts will burn at the stake those that advocate scientific 
controls. 

In the more enlightened, less fanatic believer in "pure" intuition, failure 
to find the Focal Conflict frequently is due to his getting side-tracked on а 
Sub-Focal Conflict. 

Another possible cause of failure may be the interpreter's commitment 
to an (incorrect) hypothesis he has made at an earlier stage of the interpretative 
process, and his resistance to letting go of it. This point was touched upon 
above (page 275) but deserves further consideration here: 

An intuitively made hypothesis is the interpreter's artistic creation. He has 
a great deal of Ego involvement in it. The purely intuitive analyst makes 


one hypothesis. He puts all of his eggs in one basket. Naturally, he is not 
willing to drop it. 


gc 

nus n that there are many overdetermined meanings of a dream. But these 

Focal Connie Lc in the intensity of their cathexis at a particular time., he 
is the one that it most intensely cathected at the time of dreaming: 
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The intuitive interpreter with the Scientific Critical Attitude—he who 
looks for evidence that could prove or disprove his hypothesis and who also 
looks for possible gaps—is committed to his hypothesis too. But he is mainly 
committed to his hypothesis, mot solely. Some of his Ego involvement is 
taken up by the sporty pursuit of proving his own hypothesis wrong or in- 
sufficient. 

Actually, after his hypothesis has occurred to him he makes two more: 
(a) my hypothesis is correct; and (5) it may be wrong; with the major 
Ego involvement, of course, on (a). 

Because he is not totally committed to his one artistic-intuitive creation, 
he has some free-floating ‘“committability” left and is able to evaluate his 
own creation critically, to let intuitive emphases shift, and to find new 
solutions if necessary. 

Still another cause for failure is the fact that so frequently an important 
clue to the dream lies right under the interpreter's nose but is not recognized 
as a clue, Or it is recognized only after a good deal of “simmering,” incu- 
bating about the dream—and shifting of emphasis for and against certain 
hypotheses the interpreter has made. The clue has been “camouflaged” 
as a subpart in the context of another cognitive whole. Suddenly the 
overlooked clue jumps out of its camouflaged position and stands out by 
itself (or ties up with another part into a more meaningful whole). And 
the interpreter asks himself: Why, in Heaven’s name, didn't I see that 
before? 

Scheerer and Huling (9) published a beautiful paper on “Cognitive 
Embeddedness in Problem Solving” which deals with the same topic in near- 
to-ordinary-life problem solving situations. 


VI 


How, in the end, can the interpreter be sure that he has faithfully, i.e., 
correctly, caught the Focal Conflict and the exact total meaning of a dream? 

The answer to this question is: The interpretative hypothesis is correct if 
it illuminates or explains every bit of the dream text plus every single 
association given to it as parts of a total response the dreamer has made to 
his actual current emotional situation. Fidelity is measured by the degree 
to which the interpretation approximates the ideal of such total illumination 
and explanation. 

Two types of checks are possible. One is of scientific nature. The other 
is an artistic kind of validation which we shall call the Esthetic Experience. 

In the process of seeking scientific evidence, the interpreter carefully, 
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minutely, checks and rechecks the material for inconsistencies with his 
hypothesis. The interpretative hypothesis about the dream is correct, if in the 
end the interpreter does not need to resort to subsidiary or extraneous side 
hypotheses to tie up loose ends; and furthermore, if he has been totally honest 
in his critical evaluation as to whether or not all the material fits in with 
his hypothesis. He must not violate any of it by using a Procrustean Bed 
Technique. у 

The other evidence for the correctness of ‘an interpretation is a more sub- 
jective artistic experience the interpreter has with some—not all—interpre- 
tations he makes. This is what we propose to call the Esthetic Experience. 

The Esthetic Experience is a close relative to the Aha-Erlebnis, but not 
its identical twin. 

What happens in the interpreter—who may be the therapist, or the patient, 
or preferably both searching together—while he is trying to solve the riddle 
of the dream? 

He has found some clues. Perhaps has brought some or even most of 
them into a meaningful relationship with each other. But there has remained 
some part of the material that has defied explanation. Or the whole did 
not make “real sense” to him. The analysts sits back and “simmers,” lets 
his radar-like, freely suspended attention wander over the dream again. 

Suddenly he arrives at a new or modified artistic insight about the dream. 
And feels: Oh, . . . that's it! That’s beautiful! That illuminates the 
whole meaning of the dream and I now can see it in all its plasticity as the 
beautiful work of art that it is. He feels exhilarated, excited, joyous, and 
experiences esthetic pleasure. 

Is the Esthetic Experience the interpreter has, real proof that he has 
arrived at the correct interpretation? Subjectively it certainly feels like it. 
And frequently it really is. Particularly, if the patient comes to this sudden 
insight or if the therapist’s interpretation “hits home” with the patient and, 
like a sunburst, illuminates to him too, the dark landscape of his unconscious 
struggle. 

When the interpretation is made in the process of research—from a written 
record, post hoc, in the absence of the patient—some additional, consensual 
proof can be gained if the esthetic feeling is experienced by your colleague 
when you present to them the patient’s dream and your interpretation. We 
hope you felt it when we gave you the Cement Dream and our interpretation 
of it. And perhaps some of you felt only what we should like to call the 
Hm-hm Erlebnis. "This can be described as the arriving at an insight which 
proves someone else's hypothesis rather than one's own. It contains insight 
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. nodding-agreement insight. But it is not as creative an insight as that 
experienced in the Aha-Erlebnis and in the Esthetic Experience. 

Nearly always the Esthetic Experience is subjectively felt by the one who 
experiences it as pretty strong proof. But it cam have its pitfalls: The 
investigator may get so enchanted by it that he fails to finecomb the material 
for details that might not fit in with his hypothesis. The Esthetic Experience 
does not necessarily suffice. It always must be followed, at least for check-up 
purposes, by the process of finding the Scientific Evidence. 

Much of what has been said in relation to dream interpretation here 
perhaps applies to all creative scientific hypothesis formation and evaluation. 
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PATIENT WISDOM: AN ANTHOLOGY OF CREATIVE 
INSIGHTS IN PSYCHOTHERAPY* 


Western Psychological Center, Sherman Oaks, California 


SrEwanT B. SHAPIRO 


A. INTRODUCTION 


There are times when I feel like putting down my clinical notebook and 
just listening to what patients have to say. This, you might say, is what all 
good therapists do all day long anyway. So, does this justify a paper? 

What I mean specifically by listening is an attitude of openness to hear and to 
sense what is wise in what patients say. My major purpose in this paper is to 
explore the impact of patient wisdom on the therapist. To do this I find it neces- 
sary to temporarily set aside the clinical-scientific frame of reference of a psy- 
chologist, and to relinquish for a while my precious, hardwon skills of analyzing, 
categorizing and reconstructing. 


B. PEAK EXPERIENCES IN PSYCHOTHERAPY 


I suppose that I could easily make a case for the idea that there are certain 
relatively rare moments of revelation and insight in psychotherapy, when the 
patient is really “with himself.” And it could easily follow that these moments 
are the essence of psychotherapy, and that they almost always represent 
therapeutic movement. These are the peak experiences, the nodal points 
when both my patient and I feel something is really happening—something 
good. 

It is difficult to drop the stance of psychologist, once having assumed the 
Position professionally or as an amateur. As I listen I have little doubt that 
these moments of patient wisdom do, in fact, represent therapeutic movement, 
but let us lay aside, for now, the therapeutic significance of these bits of 
human expression, and respond to the sheer wisdom of patients as revealed 
in the therapy room. 


C. CRITERION ОЕ WISDOM AND SELECTION OF Quotes 


First, before we read, a word about the criterion of wisdom and the 


selection of the quotes which follow. 
ee 

* Received in the Editorial Office on June 6, 1962, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. 
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Twenty-one sample statements were judged as "wise" by six professional 
therapists, including myself, on a three-point rating scale. These statements 
were selected from all of the recorded productions of ten patients in long 
term individual psychotherapy with me. Most of the statements were re- 
constructed from notes. Others were taken verbatim from tape recordings. 


D. SELECTIONS ABOUT THERAPY AND THERAPISTS 


1. In therapy like in all other human relationships, it isn’t a matter 
of who is sick and who is well—there’s inuch more to it than that. It's 
much deeper. It’s a driving need. I appeal from strength for strength. 
I appeai for help to peel away the 95 per cent intellectual jazz—the 
crap—and get down to something rich and simple—flowing and bubbling 
—like love. 

2. If I’m sick and you make me well, then I’m no longer a “me” 
person. It’s an ersatz sort of thing—everything is taken away from me 
and goes to you. In “succeeding” I have to be me, if I’m not, I don’t get 
satisfaction. It’s like another voice talking and I have to be me and get 
satisfaction by mot succeeding. 

3. Гуе got a new development in my thinking about therapy and 
therapists—a dethronement. I've always felt it was a religion even 
though I knew better. Suddenly I had the feeling it's a very limited 
thing. This is a very minor business. I don’t have the feeling it’s а 
world-shaking event. I can’t depend on therapy for my life. You can’t 
learn how to live from therapy. 

4. Therapy is wallowing in shit—you have to examine it—pick it 
up with your hands—smell it and find out it’s not as bad as you thought 
it was. 


E. Ом THE MEANING or PSYCHOLOGICAL SyMPTOMS— 
SECONDARY GAINS 


1. Something very interesting happened here. Ever since yesterday 
Гуе realized that feeling pretty good about myself is a threatened 
separation. It had a lot to do with the picture about what martyrdom 
means. It was one step beyond sadism. I’m impressed with the solution. 
I have respect for the kid that dreamed it up—the martyrdom I mean. 
I kept running into myself and realizing I was feeling different and 
very good—the closest thing to elation—it has a lot to do with inde- 
pendence—and then comes the possibility that I'll be abandoned because 
Im not pathetic enough. 

2. m trying to prove to somebody I'm sick and I use it 80 I 


don't have to stand up and say outspokenly what I feel and be re- 
sponsible for what I do. 


F. On THE MEANING or Lire—Lire 15 A STRUGGLE 


1, Ever since I've been “up” I've noticed I've accepted the fact 
that, Goddammit, life is a struggle—I’m willing to give what it requires 
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to achieve the goals I want—it's a struggle just to breathe sometimes— 
(laughs) but I feel a hell of a lot better when I'm struggling. I feel 
alive! Maybe that's my role—that Goddammit—it's not gonna be easy 
for me. I feel better when I'm struggling. I used to lie down and wonder 
why I was here, what's it all about? What difference does it make 
why I'm here, I'm here and I want to make the most of it. For the first 
time this struggle has some meaning for me. 

2. I'm just beginning to see people are not like me. "They are different 
as people—a new awareness of their struggle to "become"—to be recog- 
nized, to discover, to orient, to take hold—a feeling they really are 
terrible loose—floating around, bouncing around. They work, terribly 
hard to figure things out. I'm aware of their tension, sensitivity, vul- 
nerability and ruthlessness. I think of them as floating, trying to grasp 
the walls and maybe the floor a little bit—trying to get themselves a 
solid position and they need a lot of encouragement. 

3. I hit on a new idea today—the idea that life doesn't have any 
meaning. There's no use fighting it—but people can bring meaning to 
it. It's not foolproof, and it isn't easy either. I was expecting this 
idea to do something for me. I worked it to death. It just doesn't work 
that way. You can't just find an idea, sit back and relax and not try 
anymore. The real trick is not waiting for an idea or for somebody 
else to give life meaning. What made it possible for me was that there 
was nobody to give it to me. It’s still a matter of putting on the coals, 
one by one. You can build up a rich fire that would last all night. 

4. It's not the fact that you are dying that's so bad, but it's the sudden 
terrible, frantic, realization that you've never lived. 

5. I see old people. Who would dream old people are human? 
Old piles of rubbish—old, wrinkled and gray. Why stick around for 
that? Yet the dumb motor pushes оп... it's a poor bargain. Life 
cuts you to pieces and every once in a while it gives you a lollipop. 
I feel cheated, like I'm the victim of a horrible hoax or joke and it all 
seems so senseless, but I’m in awe of other people . . . struggling, 
flinging back the hoax . .. why do they do it? 

6. If you don't have your own ego filled up you try to rob someone 
else's. You get people down to your size. You destroy. 


G. INTERPERSONAL RELATIONS, INDIVIDUAL-SOCIETY, 
Man-Woman, PARENT-CHILD 


1. I hate this damn unyielding society—slaps you around, makes you 
a misfit and then punishes you for it—double jeopardy. It’s just so 
grossly unfair. I don’t understand why people like me grow up to be 
law-abiding citizens—no guts, that’s all—fear of more punishment. I 
have a feeling that society owes me à period of lawlessness—run over 
the foster mother—let them be completely obnoxious—terrific demands 
—no “please,” “thank you,” etc. To be polite at that point for somebody 
like me is a further insult. I ought to be able to act like a baby. After 
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a period of that I'd be willing to melt in. Гуе got some vengeance to 
wreak. I’ve got a lot of “to hell with you(s)," "kicks on the shins," and 
“| don't give a damns" to get off my chest. 

2. A good woman has the ability to give a man the experience 
of being like a mother—or being like a woman. In order to treat a woman 
like she should be treated, he has to be like a woman and to accept 
being like a woman. This is the one thing a man can't have, and yet 
he can. That's the one thing a woman can give up to him. 

3. The way not to be outgrown is to go to your child and learn 
from this child. 

4. When I really make contact with another human being, my problems 
just start. It doesn't solve all my problems like I always felt it would. 

5. Pm just not “me” with him. It’s so hard to admit I don't have 
the strength. I despise myself for not being like him. I can't accept 
him as a man and myself as a woman, it scares me—and yet to accept 
him as something different from me makes us both the same—it makes 
us close. 


Н. SELECTIONS ON THE INNER SELF 


1. Fire is uncontrolled. It doesn't want to control itself. It leaps up 
and is comfortable—colorful. It would be nice to be a fire—lovely and 
free, shapeless and uncontrolled. What gets burned doesn't matter. 
Water humiliates a fire—this magnificent force—so sure of itself—so 
unaware that anything can destroy it. It’s crushing. It ruins every- 
thing but water is cold and unfeeling. 

2. I feel all revved up—like I’m sitting listening to my own motor. 
I’m aware of my own power—an increased awareness of my intelligence, 
potential and curiosity about things in general—and yet I have a fear 
of sinking—being sucked away to oblivion—an undefended me—raw—all 
the hard shell gone. I’d like everybody or at least somebody to know 
what a hungry defenseless person I am—that I need love. I don't want 
to be hard and pretending that I don’t need. I dislike the hard person. 
It’s not easily destroyed, but it’s not getting anywhere either. I’m tender 
and open and liable to grow like tender tissue. The shell has become 
conscious and turned its eyes inward to see what’s inside—to see what 
it has defended all this time. The shell is also hungry for growth, but 
not so damn sure it’s OK to leave “the rest” of me. 

3. I hark back to an old time when I was right. I was unjustly 
treated as a child. I feel right. The victory is owing that child, л0/ 
the adult now. Make this child right. I want to feed the courageous 
child. Im very proud of that particular “me” that wants to Win 
victory for the child—it's sweet, covered over and not aware of being in 
therapy. It goes on living without being aware that it lives. 

4. The little girl in me wants to grow up and become me—or get close 
to me through Tom. It's like finding yourself through somebody else. 
Once we admit we want to be one another, it's like a confession, then 
I can go and reach for him. I need contact to be intact. 
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I. GENERALIZING QUESTIONS AND HyrorHEsES ON Patient WispoM 


After a period of reflection and appreciation of the human wisdom of these 
statements, I find myself reacting to them with three (psychologist) questions. 
First, what is wisdom? Second, what do all these expressions have in common? 
Third, what does this teach us about therapeutic change? 


1. What is Wisdom? 


This question is in line with Maslow’s (2) recent work on qualities like 
wisdom, truth, goodness, honesty, etc. Interest in these human qualities has 
been generated through his work on self-actualizing individuals and peak 
experiences. 

Webster's Unabridged Dictionary suggests that wisdom is sound knowledge, 
judgment and the use of the facts and experience of human life and conduct. 
This knowledge, judgment and action involves a system of values sensitive 
to truth and genuineness, and qualities of mental soundness and awareness. 

In psychological language wisdom involves a value system, certain non- 
defensive intellective ego functions, and certain characteristics of mental 
health. Wisdom, however, is more than intellectual functioning, more than 
a value system, and more than being mentally healthy. It involves a whole- 
ness, or creative integration of all of these factors. 


2. What Do These Expressions Have In Common? 


Although the twenty-one statements in this paper range from broad 
philosophical comments and various value statements through sociological 
questions to psychological issues, they all seem to have the following charac- 
teristics in greater or lesser degree. 

a. They involve a creative use of language and concepts, if not literary, 
then at least different from the ordinary syntax. 

b. They are highly personal statements, not super-objective and distant. 
"They are invariably in the first person, in tone, if not in grammar. 

c. They are “emotionally loaded" statements. There is much affect, color, 
passion and depth of feeling, often but not always stated with great certainty 
or conviction. 

d. They all involve a conflict and some kind of at least tentative creative 
approach to this conflict, not necessarily a solution. This is very similar to 
Barron’s (1) finding on reconciliation of opposites and the search for novel 
solutions in highly creative professional people. 

е. They have a certain kind of universality. They touch on problems of 
human existence, and might strike an empathic chord in many people. 
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3. What Is Essential In Therapeutic Change? 


What do these kinds of statements teach us about the essence of psycho- 
therapy? I'm struck by the possibility that in a sense, the patient may cure 
the therapist. Wordsworth said “the child is father of the man.” My patient 
says "The way not to be outgrown is to go to your child and learn from 
this child.” 

With each patient a therapist learns all over again to identify his struggling 
child with that of the patient. The therapist learns again how to perceive 
growth, how to listen and understand. In a therapeutic atmosphere or a 
sustaining human relationship the patient unfolds his inner self and corrects 
the therapist's superficial socially conditioned perceptions and prejudices, 
In addition to this education in perception, the patient has a direct impact 
on therapist wisdom with his own wisdom. A therapist, through repeated 
contact with the sometimes painfully unfolding wisdom, may grow humble 
and wiser himself. 

To paraphrase Kahlil Gibran on children: 

Your patients are not your patients. They are the sons and daughters 
of life’s longing for itself. They come through you, but not from you, 
and though they are with you, they do not belong to you. You may 
give them your love, but not your thoughts, for they have their own 
thoughts. You may house their bodies, but not their souls. You may 
strive to be like them, but seek not to make them like you. 


J. Summary 


The major purpose of this paper is to explore the impact of "patient 
wisdom" on the therapist in psychotherapy. To do this it is necessary to listen 
openly to the inner struggles of people, wilthout analyzing, categorizing 07 
reconstructing. 

Twenty-one "wise" statements were selected and quoted from 10 patients 
of the writer. Three generalizing questions were derived from this procedure. 
These questions concerned the meaning of wisdom, commonalities in the 
statements and the essentials of therapeutic change. 

It is suggested that wisdom involves a creative integration of values, non- 
defensive ego functions and mental soundness. These expressions were highly 
emotional and personal and yet retained a certain kind of universality. The 


writer concludes that one essential to therapeutic change is the therapist's 
receptivity to “patient wisdom." 
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PERCEPTUAL FUNCTIONING IN THE DUCKLING* ! 


Department of Psychology, Queens College 


NicHoLAs PASTORE 


A. PURPOSE 


'The present experiments are a follow-up of Pastore's exploratory work 
(1958, 1959) on the perceptual functioning of ducklings. Further investi- 
gation was desirable because light-experience and interproblem transfer effects 
were not controlled. Moreover, sample size was small and the procedure 
inefficient. 

'Two considerations guided the plan of the experiments in securing 
evidence on the relative influences of empiristic and autochthonous factors 
on perceptual processes: the use of relatively mature animals at the time of 
hatching, and the onset of training at the earliest feasible age. 


B. METHOD 
1. Subjects 


Sixteen incubator-reared Peking ducklings participated in the various 
experiments in groups of four. Although the inside of the incubator itself 
was dark, the actual hatching took place in a small dark bin. They remained 
in the bin until removed for experimental purposes. Moreover, they were 
returned to the dark bin in between experimental runs and after terminal 
feeding at the end of the day. If an $ had not achieved criterion by the end 
of the experimental day, it was food-deprived in the bin until its turn came 
for further training trials on the next day. An experimental run consisted 
of a predetermined block of 20 trials. The number of daily runs was not 
fixed. The average reward, a mash of bread and milk, weighed about 
0.1 gm per trial. If training extended into the third posthatch day, the 
reward was increased up to 0.3 gm at most. Training was begun in the 
first posthatch day for 14 Ss, and in the second posthatch day for two Ss. 


* Received in the Editorial Office on June 12, 1962, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. : 

1 A grant from the Frank M. Chapman Memorial Fund, under the auspices of 
The American Museum of Natural History, supported the present research. I 
Wish to thank Miss Marion Frank for assistance in running the animals and for 


editing a preliminary draft. 
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2. Apparatus and Procedure 


A stimulus platform (seven inches long, two inches high, 1 3/4 inches deep) 
was used in all experiments. Five shallow food wells were set into the top of 
the platform. The two end wells were angled slightly so that objects placed 
on them might have increased "attention" value. Previous work suggested 
that Ss tended to avoid the extreme objects. Positive photostats of figures 
or striations were glued on wood blocks for the stimulus objects of Prob- 
lems 1 and 2 (Table 1), and black or white photostat paper for the stimulus 
objects of Problem 3. A block had a face one inch wide by 1 5/16 inches 
high; its depth was 3/4 of an inch. Since the paper surface was protected 
with clear lacquer, occasional smudge marks left by an S’s strike could be 
wiped away readily. Fresh stimulus objects were available for substitution 
for all problems. 

a. Problem 1 (triangle vs. other geometric figures). Blocks with the 
outline figures in the same orientations as depicted in Figure 1 were prepared. 
Exclusive of the trapezoid, all figures were of equal areas. The set of figures 


А 


FIGURE 1 
PHOTOSTATS OF ORIGINAL OUTLINE FIGURES 


The length of a side of the triangle, 3/4 in., provides the scale for all other 
measurements. 


was such that an isolated differential cue could not be the basis for a positive 
response to the triangle. For example, the acute angles of the parallelograms, 
trapezoid, and triangle were equal. 

Five figures, exclusive of the trapezoid, were the discriminands for 
Problem 1. After criterion was achieved, there were two successive blocks 
of 20 trials each. In the first block, the trapezoid was substituted for the 
square. The aim was to determine whether a discrimination between the tri- 
angle and trapezoid had been effected. In the second block of trials, reversal 
training was undertaken. The square replaced the trapezoid and was mate 
the positive figure. If the Ss responded to the square on a chance basis then 
odor would be excluded as an effective cue. 

b. Problem 2 (vertical vs. horizontal striations). There were four blocks 
with vertical striations, four with horizontal striations. The striations we'® 
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black on a white ground. 'The width of each striation was 1/32 of an inch. 
Every block had four striations. For two Ss one block with vertical striations 
was contrasted to four blocks with horizontal striations; a block with hori- 
zontal striations was the positive figure for two other Ss. 

c. Problem 3 (black vs. white). Four black and four white objects were 
available. For two Ss one black object was contrasted to four white ones; a 
white object was positive for two other Ss. 

d. Problem 4 (brightness constancy). There were two blocks, one with 
No. 2 gray paper (light) and the other, No. 4 gray paper (medium). These 
numbers pertain to the gray series manufactured by the Color Aid Co. 
(New York). Numbers 2 and 4 respectively match Numbers 7 and 5 
of the Munsell gray series. For the constancy trials, an opaque cardboard 
partition separated the two gray objects. The depth of the partition forced 
the Ss to make a choice between the objects at a distance of at least nine 
inches from the platform. A gooseneck lamp, with either a 60 W. bulb or a 
100 W. bulb, was available for directing extra illumination to one side 
of the platform. Physical measurements and the independent judgments 
of the two Es with a reduction screen showed that, for either bulb, the 
medium gray object on the illuminated side reflected more light than the light 
gray object on the shadowed side. 

For two Ss the medium gray object was positive and for two others, the 
light gray object. The objects were always placed on the end wells of the 
platform. In the first step of the procedure, the Ss had to effect a brightness 
discrimination. In the training of this discrimination, the distance of the 
platform from the cage was increased from zero up to the final distance 
of 31 inches. In the second step, the partition was placed on the platform 
and the Ss were given further trials in order to habituate them to the presence 
of the partition and the gooseneck lamp. After criterion was restored, the Ss 
were ready for the constancy trials. In the first block of 20 trials, the light 
beam from a 60 W. bulb was directed to one side of the platform and in the 
next block of 20 trials, the light beam from a 100 W. bulb. 

e. General points. The Ss had to learn two initial tasks: (a) to orient 
themselves to the platform for food; and (b) to knock over stimulus objects 
for food. These tasks were quickly learned, and the details are omitted. 
During the course of training for Task b, the distance of the platform from 
the cage was increased from zero to 12 inches. The 12 inch distance 
Was constant for all problems, except for Problem 4. Moreover, at some 
Point in the training for Task b, the cage exit was blocked off in between 
trials so that an S was not visually stimulated by the operations entailed 
їп rearranging stimulus objects on the platform. 
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It should be emphasized that the number of trials required for establishing 
proficiency in Task 5 were included in the count to criterion because all 
objects relevant to a given problem were on the platform. For example, 
with reference to Problem 1, one § reached criterion after 20 trials. These 
20 trials were the very trials involved in teaching the 5 to knock over a 
stimulus object. 

The principle of randomization applied to the placement of objects on the 
platform in all trials except for those trials in which some position response 
was to be broken. The learning criterion was 10 hits in a predesignated 
block of 20 trials for Problem 1 (five different objects were involved). The 
criterion was so chosen because then, | z | > 3. For all other problems the 
criterion was 15 hits in 20 trials (two different kinds of objects were in- 
volved). A correction procedure was followed throughout. 


C. REsULTS 
"The main results are set forth in Table 1. When the trapezoid was sub- 


TABLE 1 
RESULTS 
ee à 1 
a Age criterion 
"T rials to criterion was reached 
Problem N Mean Range for all Ss 
1. Outline triangle vs. 
outline geometric figures + 55 20-120 1112 
2. Vertical vs. horizontal 
striations + 55 20-80 1,1,22 
3. Black vs. white 24 20 20-20 15 hrs, 1,1,1 
5. Brightness constancy 
a. brightness discrim- 
тутт + 65 40-100 
b. constancy trials 4 5 0-20 15 hrs, 2,2,2 


* Age is given in days, unless otherwise indicated. Age of one, for example, 
means that criterion was reached in the second posthatch day. 


stituted for the square for the four Ss of Problem 1, three Ss continued f? 
select the triangle at criterion level in the first 20 trials. Therefore, 
the response of the three Ss to the triangle was not determined by = 
two base angles alone. When reversal training was undertaken in the next 
block of 20 trials, the four Ss chose the square on a chance basis. Since M 
these trials the displacement of the square led to food, Ss did not respond 0 
an odor cue in their original choice of the triangle. А 
Three of four Ss showed direct transfer from the initial brightness dis 


NICHOLAS PASTORE x 


ion to the first 20 trials of the constancy situation (60 W, bulb). 

In the next block of 20 trials all Ss performed at criterion level (100 W. 

bulb). 
a 


D. Discussion 


Ss had to learn several tasks in achieving criterion on a problem: adap- 
tation to the experimental situation, orientation to the platform for food, 
knocking over a simulus object, and the association of a particular stimulus 
= object with food. Such considerations, in conjunction with the early mani- 
festation of perceptual achievements, minimize the relevance of an em- 
- piristic approach and strengthen the cogency of autochthonous determination. 
Two specific results may be cited which pose a problem for an empiristic 
approach. 
One $, at the age of one day, could discriminate a triangle from other 
allied geometric figures after the 20 training trials involved in teaching 
to knock over an object. This $ had spent one hour in the experimental 
sit Certainly one may assume that "perceptual learning" occurred 
1 the 20 training trials and in the one hour the $ was exposed to the visual 
environment. Such an assumption may be construed as essentially equivalent 
Хо autochthonous determination, given the ambiguity of currently formulated 
empiristic theories in their application to the specifics of a perceptual problem 
(Pastore, 1956 and 1960). 
Three of four Ss transferred the initial brightness discrimination to the 
constancy situation, a situation characterized by variable stimulus conditions 
in the presentation of objects. Under the conditions of the experiment, these 
С $s did not have the opportunity of learning to “correct their response" in 
the one-sided lighting which prevailed in the constancy trials. 
Generally, the over-all results may restrict an empiristic theory to those 
- animals born or hatched in relative immaturity. 
Ё E. Summary 
= The perceptual functioning of 16 ducklings was investigated shortly after 
hatching. Each $ was light-deprived prior to its entry to an experimental 
Situation and between blocks of trials during the course of training. АП 
—— $s were assigned only one perceptual task. 
- Different groups of four Ss discriminated an outline triangle from other 
Outline geometric figures, horizontal from vertical striations, and black from 
white objects. Brightness constancy was demonstrated in one group of four Ss. 
Criterion level was reached by all Ss at the median age of опе day. 
relevance of the results to empiristic and nativistic approaches to 
Perception was briefly discussed. 
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REACTION-TIME AS A FUNCTION OF STIMULUS 
INTENSITY AMONG NORMAL AND 
PSYCHOTIC SUBJECTS* 


University of Pittsburgh School of Medicine and 
Western Psychiatric Institute and Clinic 


Н. E. Kine 


А. INTRODUCTION 


The existence of a systematic relation between states of human behavior 
disorder and reduced or otherwise faulty psychomotor functioning is, by now, 
well-established. The long history of investigation of problems of the kind 
(4, 5, 6, 7, 11, 13, 16, 17, 18) and the results of recent experimental ap- 
proaches (1, 5, 7, 8, 10, 15) can leave little doubt that psychomotor ade- 
quacy is affected to a measurable extent whenever severe disruptions of the 
patterns of general behavior are noted, whether these be of physiologic, 
psychiatric or neurologic origin. The meaning of the phenomena is less clear. 
Speculation and logical or correlative analysis have been offered, proceeding 
often from the psychological data to explanations falling well outside what 
has been directly observed (4, 5, 6, 17, 18). Certain features of the responses 
themselves may also yield information on the nature of reduced performance 
by subjects in an abnormal state, and it is the purpose of this experiment to 
direct attention to one such possibility. As the latency of the reaction-time 
response is known to vary with stimulating intensity (2, 3, 12), it is possible 
to compare the relative variation induced by changes in an identical stimulus 
variable for both normal and psychotic subjects with an atttention to the de- 
tails and form of the responses obtained. By comparing not only the changes 
Produced in central tendency and group variation, but also in the patterns of 
intraindividual variability and the relation of initial standing to subsequent 
change, some of the similarities and differences in performance may be thrown 
into relief to yield added information on the nature of the deviant psychomotor 
action known to be characteristic of schizophrenic response. 


B. METHOD 
The test procedure is a classical reaction-time situation, employing pure- 
tone auditory stimulation and a finger-lift response of the right hand. $ was 
——— 


* Received in the Editorial Office on June 15, 1962, and published immediately at 
Tovincetown, Massachusetts. Copyright by The Journal Press. 


299 


300 JOURNAL OF PSYCHOLOGY 


instructed to depress a response key upon receiving a preparatory signal, and 
to release it instantly upon hearing the stimulus tone. Stimulating tones were 
delivered by an audiometer,! through an electronic switch with rapid rise- 
decay characteristics, to a cushioned headphone on the right ear. The prepar- 
atory signal ("ready") was delivered, by modulated voice, to the corresponding 
left cushioned headphone, preceding the stimulus tone by an interval vary- 
ing randomly between one and four seconds. The response key was placed in 
a midline position before $ on a table 25: inches in height; key tension was 
maintained at 200 gms. with a full-opening traverse of 1 mm. 

'The latenty of response was recorded by means of a millisecond chronom- 
eter? The timer, actuated simultaneously with the onset of a stimulus 
tone, was arrested by the lift-response of S breaking an electric circuit 
through the response key. All recording apparatus and the experimenter were 
placed outside the sound-deadened chamber in which § sat while making his 
responses. Each $ performed 30 practice trials (unscored) to stimuli of 
medium intensity to acquaint him thoroughly with the test procedure and to 
achieve stability in response prior to the recording of the experimental 
measures (5, pp. 64-65, 110). 

Three levels of stimulus strength were employed for all Ss; intensities of 
25, 35 and 50 decibels above the audiometrically established zero-point fora 
frequency of 1000 cps. Testing always proceeded from stimulation at the 
lower intensity to the higher. Rest pauses were observed regularly between 
series of trials at each stimulating intensity, during which the experimenter 
entered the test chamber for comment and conversation with S. Fourteen 
trials were made at each level of stimulating intensity, the first four of 
which were universally discarded as a familiarization period and performance 
on the remaining ten trials was then scored as a measure of reaction 
latency. 

C. SUBJECTS 


Reaction-time latencies to stimuli of varied intensity have been observed 
for two $ groups: 

Normal Group. A sample of 30 non-patients (16 male, 14 female), self 
supporting individuals with no history of psychiatric disorder. The age range 
extended from 21 to 63 years, with an average age of 26.1 years (9). 

Schizophrenic Group. A sample of 30 patients (15 male, 15 female) with 
longstanding diagnoses of schizophrenia. The average duration of illness was 


1 Maico, D-10 
? Standard Electric, MST-500 
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16.6 years and the group included no patient with less than three years of 
illness under a diagnosis of schizophrenia. None of the patients was receiving 
tranquilizing medication at the time of testing, nor had any received such 
medication for a minimal period of two months before taking part in this 
experiment. 'The age range was from 27 to 58 years, with an average of 47.6 
years. When judged by such outside criteria as behavior ratings, psychomotor 
evaluation and Porteus Qualitative scores, the sample studied falls near the 
middle of the range of disordered behavior usually found among chronic 
schizophrenic populations (9). Р 


D. RzsuLTS 


For convenience of reference, the latencies obtained at the lowest stimulus 
intensity will be referred to as the "initial standing." Table 1 presents the 
mean latency and standard deviation for each $ group for the three levels of 
stimulating intensity. It is apparent, by inspection, that a different order of 
latency characterizes response by the two groups, as would be expected on the 
basis of previous investigation. 

TABLE 1 


REACTION-TIME LATENCY (IN MS.) FOR NORMAL AND SCHIZOPHRENIC Ss 
AT VARIED LEVELS OF AUDITORY STIMULUS INTENSITY 


Normal group Schizophrenic group 
Stimulus intensity (n = 30) (n= 30) 
(in decibels) M т M с 
25 340 62.4 931 395 
35 247 45.2 623 277 
50 213 36.1 480 205 


ee eee 


Both groups show successive decreases in average latency with increases in 
stimulus strength. It may also be noted that group variation, as expressed by 
the standard deviation, is reduced for both normal and schizophrenic per- 
formance with increases in stimulus strength. The relative reduction in mean 
latency by each group is illustrated, in Figure 1, by a plot in which perform- 
ance at each level of stimulating strength has been connected by a traced line 
for ease in reading. The fall in the curve for schizophrenic response appears 
to be more abrupt, and several correlations have been computed to examine 
this effect more precisely. Performance by the normal group yields a cor- 
relation of .52 (P < .01) between latency scores on trials at the 25 and 50 
db. levels; the same correlation for the schizophrenic group being .84 
(P 01). A second set of relationships, made between performance on in- 
itial standing and change with the variable (i.e., latency at 25 db. correlated 
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with latency at 25 db. minus latency at 50 db.), yields a correlation of .75 
(P < .01) for the normal group and .68 (P < .01) for the patients. 

One further statement about relative performance by the $ groups may be 
made in terms of the intraindividual variability in latency at each level of 
stimulus strength. As data of this type are less usual, some explanation is 
required. Each response, by a given $ at a given stimulus intensity, may differ 
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somewhat from other responses made by him to stimuli of the same intensity. 
If we derive a standard deviation of performance by each $, calculated about 
his own mean for that level and treating his individual performance as a 
universe, some idea may be had of intraindividual scatter or commonality of 
reaction. A standard deviation has been computed for each § in both groups 
at all levels of stimulating intensity in this way. The data are shown graph- 
ically in Figure 2, in which the length of an individual line, drawn out 
positively and negatively from zero, represents + 10 of intraindividual var- 
iability for each S. The scores have been placed in ranked order at each level 
of stimulating intensity as an aid to group inspection. It is clear that schizo- 
phrenic performance reflects greater intraindividual variation at all levels of 
testing than does the normal, and that both groups demonstrate successive 
reductions in intraindividual varibility with increases in the strength of the 
stimulus intensity. 
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E. DiscussioN 


As it is not the purpose of this experiment to stress the differences in 
latency of reaction-time by the normal and schizophrenic groups as such, 
no detailed comment or contrasting of group performance will be made, apart 
from noting that, once again, such differences are readily demonstrable, At- 
tention should be turned, rather, to the fact that both groups are reactive 
to changes in the experimental variable, and that the responses obtained at 
differing levels of stimulus strength exhibit systematic and similar trends by 
each group in terms of average latency and in both group and intraindividual 
variability, 

The reduction of latency to stimuli of increased strength by the normal 
group is of an order with that previously reported (2), and here forms a 
standard with which schizophrenic performance may be compared. As the re- 
sponse curve of the patients appears to fall more abruptly than that of the 
normal comparison group, it may seem, at first sight, that the schizophrenic 
may be even more sensitive (reactive) to changes in the experimental variable 
than are the normal Ss. The correlation coefficients that have been calculated 
permit a more detailed analysis of the relative performance of the two groups, 
however, and while the changes in absolute score are unquestionably greater 
for schizophrenic Ss, the change in performance relative to initial standing in 
each group is much the same (the difference in correlations for the two 
groups is non-significant; P > .60). Both groups tend, significantly, to main- 
tain the same relative order when tested at the lowest and highest stimulating 
intensities. When change in latency, consequent upon increase in the strength 
of the stimulus, is related to initial standing for the normal group a significant 
correlation is obtained (.75, Р < .01), indicating a definite correspondence 
between the two; the correlation for schizophrenic performance is of à 
similar order (.68, P < .01). To judge by these relationships, it would ap- 
PORE that change in latency is relative to initial standing to about the same 
extent in each group, and that the larger number of initially high values in 
the patient group finds its counterpart in greater reductions in latency score 
with change in the experimental variable. From this it would appear that the 
groups are equally sensitive to change in the variable, in a relative sens 
although Patient response is initially slower and thereby subject to greater 
reduction in absolute value. This conclusion is reminiscent of what has been 
found when the performance of normal and schizophrenic Ss is compar > 
measures of simple and disjunctive reaction-time (1). “When performance 0 
these two types of response is compared, with the simple reaction serving 8 
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a base, the clement of discrimination constitutes an equal complication for 
chronic schizophrenic group and for the normal" (5, р. 77). It & is 
to the position reached by ‘Tizard and Venables in their search for 

| ical reversal," or re-increase of response latency by schizophrenic S» 
1 the stimulus reaches high strength (14). With the added information that 
ormal comparison group maintains the same relative correspondence. be- 
n initial standing and change with the experimental variable, however, 
^ as the data themselves are in agreement between their study and those 
of this experiment, the point of difference in interpretation is not a sharp one. 
"The special effort made to permit a closer inspection of patterns of intra- 
dividual variation has been attempted here for the purpose of describing the 

its of this experiment more completely, and because it is a view of response 

- often needed but infrequently developed when discussing performance of the 
general type. The display of intraindividual variability coefficients, shown 

— 4n Figure 2, indicates that the response shapes or “sharpens,” regularly, for 
both normal and schizophrenic Ss with an increase in the strength of stimulat- 
Ою intensity. That is to say, each S scatters less їп response, cach response 
‘being more like the average, as the stimulus becomes more intense. The re- 
Чоп in average latency and the shrinkage of intraindividual variability 
appear to reflect different but related aspects of the vigor of response. As 
- both qualities of response may change at the same time, some degree of cor- 
relation will occur between them. This double effect has, at times, called 
nto question the use of parametric statistical techniques for establishing dif- 


to be uncorrelated. It is often the form taken by the responses themselves, 
however, and the methods adopted for the analysis of the data must allow for 
such simultancous changes in the nature of response. A reduction of latency 
and a less variable scatter among individual trials may characterize the more 
vigorous psychomotor response, just as latency and force of contraction may 
both be qualities of the vigor of a simple reflex action. Another consideration 
_ may also be examined with the intraindividual variability data of the present 
- experiment taken as a sample of a situation often met in working with scores 
“derived from psychophysiologic measurement. Where structural limits are 


end-organ resolution or neural conduction, any influence acting to produce 
increased variation in response will indirectly tend to slow the time of an 
average response calculated from such data. That is to say, where a variation 
-. is more expressible in one direction (slowing) than in another (quickening), 
any measure of central tendency computed from a series of more varied 
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responses will tend in the direction of permissible variation. That the increased 
latencies of schizophrenic reaction times are not merely so produced may be 
determined by noting that such increases are also reported by those investi- 
gators observing but two or three trials (15), not leading to an averaged 
measure based upon an elongated one-tailed distribution of individual те 
sponse. Again, if we select from the data of the present experiment but a 
single numbered trial at medium stimulus intensity as a measure, e.g., Trial 
5, the group mean values calculated at 244 ms. for the normal 8s and 595 ms. 
for the schizophrenic Ss are not unlike the values obtained that are based 
upon a wider sampling of individual performance. 

It would appear from these data that while the response of schizophrenic 
Ss in a simple lift reaction-time situation is characteristically increased in 
latency beyond that of the normal, the psychotic Ss are equally responsive, 
in a relative sense, to changes in the stimulating intensity. Their responsive- 
ness to changes in this physical parameter do not support the idea that the 
typical slowing of psychomotor reactions in schizophrenia may be attributed 
_ toa mere absence of effort or that the state of their behavior disorder is such 

that all responses to signals from without become diffuse or equally retarded. 
Rather than implying that the environment is a place from which they receive 
only cloudy or uncertain signals, the relative similarity in change of response 
concomitant with stimulus strength, within a defined context, would indicate 
that their psychomotor behavior, although less sharply focused, remains sy* 
tematic си predictable by the same factors which govern the behavior of the 


F. SUMMARY 

Simple lift reaction-time responses to stimuli of varied intensity have been 
observed among normal and schizophrenic §’s to examine features of the 
typically retarded psychomotor response of psychotic S’s. Thirty normal and 
* chronic schizophrenics performed R'T measures at 3 levels of auditory 
stimulation following extended practice. The observation of a marked dis- 
crepancy in group mean latency and variation was replicated. Both groups 
ч ases in latency and intraindividual variability to stimuli of 
greater intensity, being reactive to the same relative extent. The greater 
ш reduction in latency by psychotic S’s appears to be a consequent 
of the initially longer latencies of this group. The findings are related to 

the ratio of simple to disjunctive R'T among comparable subject groups. 
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PREDICTABILITY OF MULTIDIMENSIONAL ABSOLUTE 
IDENTIFICATIONS FROM INFORMATION 
TRANSMITTED WITH UNIDIMEN- 
SIONAL STIMULI** 


Human Factors Research Department, Lockheed-Georgla Company 


Сівхх К. Hawkes 


А. INTRODUCTION 


=: 

Jum 

— Alluisi (1) has pointed out that the amount of information transmitted 
in absolute discriminations will tend to be maximized when there is (a) equal 
perceptual spacing of the stimuli; (6) an equal number of 8 and R categories; 
(с) immediate knowledge of results; and (d) a maximum physical range of 
stimulation. Inasmuch as varying the physical range will serve to limit the 
_ perceptual spacing possible with a given number of stimuli, conditions (а) 
(d) above may be combined by use of the phrase "optimal spacing of the 
li." Furthermore, variation of a parameter in the stimulus series other 
than that being judged can affect information transmitted (5). In addition, 
experience of O has been shown to be of significance either with immediate 
knowledge of results (4) or without such feedback (5), and individual dif- 
ferences may be quite marked (1). 

For many unidimensional absolute identifications, information transmitted 
(1,) typically falls between 2.0 and 3.0 bits (10). Values less than 2.0 bits 
have been found for identifications of cutaneous stimuli varying in stridence* 
(subjective intensity of the tactual sensations) or in duration, even under the 
optimal conditions specified by Alluisi. Hawkes and Warm (7) found in the 
identification of electrical stridence levels, that I, reached a maximum of about 
1.7 bits when Os were furnished immediate knowledge of results. Although 
the gain in I, produced by providing knowledge of results was not statistically 
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sation), a word which h peo ifs to describe auditory sensations; (c) its use 
has been нугу pues but not rare; and (d) its sight зм очай, is harmo- 
with analogues in vision and audition; namely, brightness ness. 
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significant in that study, the use of a physical range of stimulation ind 
pain-eliciting intensity levels did yield significantly better perfo 
than restriction of the range to lower levels. In the restricted range situ 
I, reached a maximum of only 1.4 bits. Absolute identification of elects 
cutaneous stimulus duration was found by Hawkes (5) to result in “ 
to 1.9 bits. If only stimuli of low stridence were used, however, dur 
identifications became much more difficult, especially for inexperienced. 
In agreement with the results for identification of stridence levels, use) 
relatively physical range of stimulation resulted in significantly 
performance the use of a more restricted range. Relatively minor c 
in perceptual spacing engendered by separation of the stimuli by an | 
number of jnd's or by equal apparent sensation magnitudes made no signifi 
difference іп information transmitted. 
Many investigators have reported that far more than 3.0 bits may be tr 
mitted if additional dimensions are used in the stimulus display. le 1 
multidimensional identifications has been reported to range from approxi 
ly 3.0 bits when identifying combinations of pitch and loudness (11) 
very large number of bits when attending to speech, music, and other © 
plex displays (2). 
х The present study investigated the channel capacity for multidi 
identifications of electrical cutaneous stimuli varying in both strid 
duration. Based on the reduction in efficiency found when identifying stim 
durations Presented at a weak rather than a strong stridence level, particu 
if inexperienced Os are used (5), it was predicted that performance 1 
multidimensional situation would not be a simple summation of I, with 
dimensions used singly. Both experienced and naive Os were used. 


B. METHOD 

The apparatus was essentially the same as that used previously (5). A 
nating current at a frequency of 100 cps was applied to O through a 12 
diameter electrode resting on the index finger pad; a 25-mm. diamet 
active electrode rested on the palm. The intensity values of the stim li 
the seme as the extended range values of Hawkes and Warm (7), i. 
tensity levels eliciting pain were included. Stimulus durations were the 
as the extended values used by Hawkes (5), 50 to 1500 msec. | 
Group 1 consisted of five Os, all of whom had participated in two dil 
a жен involving absolute identification of electrical cutaneous Stl 
pees (5). A second group of five Os had had no prior experien 
studies involving absolute identifications. Both groups participated i! 
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phases of the present investigation, and all Os were given а familiarization 
session in which electrical cutaneous stimuli were demonstrated in. order to 
avoid any possible complication from the use of intensity levels eliciting pain. 
No emotional or other difficulties were reported. 

In three sessions, identifications were made of stimulus combinations of 
equal numbers of stridence levels and durations (2 X 2, 3 X 3, or 4 X 4). 
An additional six sessions were devoted to identification of stimulus. combi- 
nations with either more stridence Jevels than durations, or tbe reverse (2 X 3, 
3x2,2x 44X2,3 X 4,4 X 3). Order of presentation was counter- 
balanced. In order to determine whether or not errors in the 4 X 4 sesion 
could be due to relatively close (perceptual) spacing of the stimuli, in an 
additional session Os again identified combinations of two stridencies and 
two durations. In this tenth session, the stimulus values were the same за 
the two middle values used in the 4 X 4 session. In each sesion, О was given 
a chart showing the number of stridence levels and durations to be used in 
the particular session, and the code number to be used to identify appropri- 
ately each combination. All stimulus combinations used in a given земіоа 
were demonstrated prior to absolute identification by Os. 


C. RrsurLTS 

Figure 1 presents mean amounts of information transmitted (1,) for those 
sessions involving equal numbers of stridencies and durations. Note that 
none of the Os made errors when presented combinations of two stridence 
levels and two durations. Further, none of the Os made errors in the 
2 X 2 session in which the stimulus values were the same as the two middie 
values of the 4 X 4 session. The data on which Figure 1 is based were tested 
by analysis of variance to determine the influence of Complexity (amount of 
information available to О), Experience, and the interaction of C x E. Of 
these, only Complexity proved to be statistically significant (P < .001). The 
maximum information transmission for these sessions was nearly 3.0 bits. 

Mean amounts of information transmitted in sessions that used unequal 
numbers of stridence levels and durations are presented in Figure 2. There 
appears to be a tendency for experienced Os to transmit more information 
than naive ones, and for performance to be more efficient for identifications 
of stimulus combinations with more durations (Wp) than levels of stridence 
(Wi). The data of Figures 1 and 2 are combined in Figure 3 to illustrate 
general trends. 

The results of an analysis of variance of the data of Figure 2 are sum- 
marized in Table 1; it is apparent that both the experience of O and the 
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TABLE 1 
SUMMARY OF ANALYsIS OF VARIANCE OF INFORMATION TRANSMITTED 
WHEN IDENTIFYING STIMULUS COMBINATIONS CONTAINING 
AN UNEQUAL NUMBER OF DURATIONS AND 
STRIDENCE LEVELS 


Error Р 
Source df MS term Hi 
1. Subjects (S) 8 855.33 — == m 
2. Complexity (C) 2 7264.27 13 36.93 M 
3. Experience (E) 1 7020.02 1 8.21 < 001 
4. Weighting (W) 1 5980.02 12 27.06 < bs 
SICK E 2 920.47 11 ый — 
6 CXW 2 59.27 10 = к? 
7.E XW 1 3.75 11 Tf pa 
8. SXC 16 155.53 10 = = 
9. SX W 8 187.13 10 = um 
10. SX CXW 16 237.93 = EU = 
П. EXCXW 2 788.60 — = 
B Pooled Error Terms x 
. 104-9 UR "M 
13. 10 18 24 221.00 59 = 


32 196.73 — 
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amount of information available to O significantly affect I,. The highly 
significant influence of the kind of stimulus combinations presented indicates 
that performance is more efficient for identification of duration than of 
stridence (see Figure 2). None of the interactions was statistically significant. 


D. Discussion AND CONCLUSIONS 


Comparison of the results of the present study to performance measures 
with unidimensional stimuli indicates that information transmitted (1,) with 
multidimensional cutaneous stimuli may be a little less than the simple 
summation of the 1, for the dimensions used singly. This is consistent with 
the results of other studies reviewed by Miller (10). The mean amount of 
1, in the most complex display of the present investigation (a matrix of four 
stridence levels X four durations) was 2.97 bits for the experienced group. 
In previous studies of experienced groups, when Os were asked to identify 
four durations, I, was about 1.45 bits for stimuli presented at 1.6 db (re: ab- 
solute threshold), and some 1.70 bits for stimuli at 6.0 db (5) ; this averages 
to about 1.58 bits per stimulus duration. When four stridence levels were 
presented for identification, І, was about 1.60 bits when immediate knowledge 
of results was furnished, and 1.45 bits without such knowledge, and the 
difference was not statistically significant. This averages to about 1.52 bits 
per stimulus stridence. The simple addition of these values, then, furnishes 
a predicted І, in the multidimensional situation of about 1.58 + 1.52 or 3.10 
bits per stimulus combining duration and stridence; the value of 2.97 bits 
found herein is just a little below this value. Some of the stimuli of the 
Present study were of a low stridence level, and it has been demonstrated that 
duration identification becomes less efficient when weak stimuli are presented 
(5); on the basis of this, as well as Miller’s general conclusion, it would 
not be expected that I, with combinations of stridence and duration would 
equal or exceed the simple sum of average І, values. 

The significantly better performance when identifying combinations that 
used a larger number of durations compared to efficiency with combinations 
having а greater number of stridencies is of considerable interest, especi 
Era the total possible range of stridency was used. Efficiency of performance 
when identifying unidimensional stridence levels is approximately equivalent 
2 that for stimulus durations (5, 7). In those studies, stimulus separation 
ng these two dimensions was not greatly divergent in terms of number of 
Tut noticeetle differences (jnd’s), and it has been found that changes йй 
tide Separation on the order of a jnd do not affect I, (see 5). It cannot 
a att however, that these two dimensions are fully interchan a 

е basis of the apparent simple summation of Ie when these two dimensions 
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are combined, as discussed in the preceding paragraph. The number of jod's 
for stridence [about 26 or so according to Hawkes (6)) i» perhaps quite 
limited when compared to the posible jnd's for duration (cf. 8), where a 
wastly greater physical range of stimulation may be used, 

It is suggested that when Os are identifying combinations with opportunity 
for a choice in attention between duration and stridence, detection of duration 
_ dn easier and thus becomes the preferred dimension. Békésy (3) has reported 

that there is a variation in apparent area of cutaneous sensation a 
intensity is changed, Further, some of the intensity levels qf the preset 
study clicited sensations of pain plus tingle, and others only tingle, It è 
posible that some of these sensational variations may have affected identif- 
Cations in the present experiment, with the variations being more clowly cor- 
related with stridence than duration. McGrath (9) has reported that when 
Attention sharing is required between two modalities in a vigilance task, 
detection of easy signals improves while detection of difficult signals & 
unaffected or declines. A similar mechanism might be operative when Os are 
asked to identify cutaneous stimulus combinations with an unequal number 
_ of stridence levels and durations. 

Békésy also has pointed out many similarities between the operation of 
the auditory and cutaneous nervous systems. Note in this connection that 
although I, for identifications of unidimensional stridencies or durations i 
- les than comparable performance with acoustical stimuli, with 
Stridence-duration combinations appears to be about the same as reported by 

Pollack (11) for identifications of patterns of pitch and loudness, about 3.0 
bits. In spite of (or perhaps because of) the relatively primitive state of 
development of the cutaneous nervous system, in some situations it may be 
about as efficient as the auditory apparatus. 

This study indicates that the find of stimulus display used (in this case, 
use of more durations than stridence levels in the combinations presented ) 
an significantly increase the amount of l, A previous study (5) indicated 
that the perceived stridence can affect 1, with duration identifications. In 
Previous studies of cutaneous identifications, neither immediate knowledge 
9f results nor relatively minor changes in stimulus spacing significantly 
affected transmission of information, whereas relatively gross changes in 

- Stimulus spacing resulting from manipulation of the physical range of 

Stimulation did significantly affect channel capacity. : А 

In addition to the conditions specified by Alluisi (1) as influencing channel 

- SaPacity in a particular study, it may be concluded that experience in tasks 
9f similar nature will have a significant effect both in multidimensional (as 

in the Present study) and unidimensional absolute identifications (4, 5). 
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E. SUMMARY 


'The number of possible absolute identifications of electrical cutaneous 
stimuli varying in both stridence and duration was investigated for both 
experienced and naive Os. In some sessions, an equal number of stridencies 
and durations were used; in others there were more stridence levels than 
durations or the reverse. 

Maximum transmission of information was with combinations of four 
stridence levels and four durations. The channel capacity was about 2.97 
bits for the experienced Os and 2.76 bits for the naive ones. Experience was 
not a statistically significant factor when an equal number of durations and 
stridence levels were used. In sessions with unequal numbers of durations or 
stridencies, experienced Os transmitted significantly more information and 
both groups were more efficient when identifying combinations with more 
durations than stridence levels. 

Experienced Os identifying stimuli varying in stridence or duration under 
conditions comparable to those of the present study have been reported to 
transmit about 1.45 to 1.7 bits in each of these (unidimensional) situations. 
'The value of 2.97 bits of this study was just a little less than the simple 
sum of the performances obtained with the dimensions used singly, but it was 
also apparent that the dimensions are not fully interchangeable. 
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INCREASED OCCURRENCE OF EEG ALPHA DURING 
INCREASED ATTENTION* 


Perception Laboratory, Veterans Administration Hospital, Bedford, Massachusetts 


Tuomas MULHOLLAND AND SYLVIA RUNNALS 


The suppression of the EEG alpha rhythm following a novel stimulus is 
a classical demonstration. A sudden increase of attention or a change in 
stimulation has been associated with alpha suppression (1, 3, 4, 6, 8, 12), 
as have been attention sets and imagery (10, 11, 20, 22) though there is dis- 
agreement about the latter (5, 9, 18). Facilitation of the alpha rhythm during 
attention set had also been reported (24). 

In studies of attention, the effect of internalized attention processes is 
often confounded with the effect of a stimulus change which promotes the 
attentive act. This problem was met by utilizing the ability to perceive more 
frequently certain visual illusions (in accordance with instructions) while 
viewing a stimulus which rotates in a constant cycle. This control of 
perception, induced by instruction, persisting within S, activated and de- 
activated by S at the appropriate time, required continuing attention. 

In these experiments the effect of a continuing attention-set (to control 
perception) on EEG alpha, was compared with the effect of a recurring 
complex alerting (responding to a recurring signal by giving a report). 


A. EXPERIMENT 1 
1. Method 


Six normal men viewed a constantly rotating stimulus, reporting their 
visual perceptions at five-second intervals in response to an audible click. 
Simultaneously the electroencephalogram (EEG) was recorded. d 

'The stimulus (a 2 X 2 inch white card mounted on a black rod at its 
mid-point) was enclosed in a black box. S, from a distance of nine feet, 
looked through a 3 X 4 inch aperture in the front of the box and saw the 
stimulus moving (33.3 r.p.m.) in front of a homogeneous, dark gray back- 
ground, A 

Each $ viewed the stimulus during four conditions (each four minutes 
long): Simple viewing (SV) or Open-ended set (OE). 8 viewed the object 
_ 
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with no specific attention-set; Attention-set RCW. Prior to viewing, $ was 
instructed to “try to see" only the veridical perception of an object rotating 
clockwise; Attention-set TD. 8 was instructed to "try to see" only a certain 
illusion (described later) ; Viewing a stationary object. S viewed the stationary 
stimulus and “reported” a number proceeding backwards from 100. During 
each condition $ made a verbal report approximately every five seconds, 
The sequence of conditions was systematically varied. 

'The EEG was obtained (using a Grass, Model III EEG Machine) from 
scalp electrodes (bipolar) placed over parietal and occipital areas bilaterally. 
Recordings were made continuously during each condition and during a pre- 
ceding two-minute “resting” period (eyes closed). The time of the click 
signal for $ to make a verbal report was marked on the EEG manually. 


2. Analysis 


The number of reports of the various perceived motions and the number of 
.l-second units containing alpha were the basic units analyzed. Because of 
the small number of Ss and the large individual differences each $ was eval- 
uated separately with simple non-parametric statistics. Forty-eight verbal 
reports were obtained from each § during each condition making a total of 
1,152 reports. Reports of perceived motion were classified according to the 
kind of motion reported. 

The EEG records were analyzed as follows. Each portion of the record 
containing alpha (8-13 c.p.s.) on either or both sides was delineated by an 
experienced EEG technician (S.R.). This delineation was “blind” without 
knowledge of particular conditions or Ss being analyzed. The delineated 
EEG alpha was measured by T.M. and T.C. to the nearest 0.1 second for 
each of four l-second intervals following each verbal report. Thus, 192 
seconds of recording were analyzed in each condition for each $. The re- 
sulting alpha scores were calculated as рег cent-time alpha, i.e., the ratio of 
time containing alpha to total time X 100, rounded off to the nearest integer 


3. Results 


a. Reports of perceived motion. While viewing the moving stimulus each 
S8 reported a variety of perceived motions: the veridical rotation clockwise 
Base motion, and illusions: (a) rotation counterclockwise (ccw ); (В 
cillation (osc.)—the object seems to make semi-turns left to right, right to 
left, etc, seeming not to make complete turns; and (с) two dimension? 
motion (td)—the object seems not to turn, but seems to alternately expan 
and contract in a frontal plane (2, 15, 16, 17, 19). 
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For each $ the frequency of occurrence of each kind of perceived motion 
was obtained for each of 12 successive groups of four consecutive reports. 
'The differences between attention-set conditions were evaluated (for each 
kind of perceived motion separately) using Friedman's Chi Square of 
Ranks (21). Rotation clockwise motion was reported most often during 
the attention-set RCW while two dimensional motion was reported most often 
during the attention-set TD. ‘This result was statistically significant for 
five of the six Ss treated separately and for the group as a whole (see Table 1). 
'The mean frequency of report for the rotation clockwise motion and two 


TABLE 1 
MEAN PERCENTAGE OF ToraL Reports or EAcH Kiwo or Percetven MOTION 


Perceived motion 


Viewing ————— 
conditions Rotation CW Rotation CCW Oscillation T wo-dimension 
conditions  коапопом" жю  к_—-—Є— 
RCW 78 7 5 10 
S.V. 37 13 11 40 
T.D. 32 4 3 61 


dimensional motion for each of 12 successive groups of four consecutive re- 
ports during each condition was also evaluated. The results shown in Table 1 
were maintained throughout the viewing period. 

b. EEG Alpha. All Ss showed the well-known suppression or reduction of 
alpha amplitude during the viewing conditions relative to the eyes-closed 
conditions. Also, alpha occurred more often while viewing a stationary stim- 
ulus compared to viewing a moving stimulus. For each condition of viewing 
a moving stimulus the total number of .l-second units containing alpha was 
obtained for each S separately. If alpha were equally probable during each 
condition equal parts of the total alpha would be obtained during each con- 
dition. Expected alpha was compared with that actually obtained using Chi 
Square. Four Ss produced alpha significantly more often during both attention- 
sets compared to simple viewing; one S produced alpha significantly more often 
during one attention-set, less during the other, relative to simple viewing. 
One $ produced alpha significantly less often during both attention-set 
conditions. All Chi Square tests were significant beyond the .01 level. 

'This unexpected finding was examined in detail in terms of the distribution 
of alpha between and during verbal reports and throughout the viewing 
period. The average alpha for each one-second interval following each report 
was obtained for each condition. For purposes of comparison the eyes closed 
"resting" periods were divided into successive five-second units and the amount 
of alpha in each one-second unit obtained. ‘These were then pooled over all 
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five-second units. The relative facilitation of alpha during attention-sets was 
clearly evident. The increase of alpha following verbal reports was also evi- 
dent. Friedman’s Chi Square of ranks for the difference between successive 
one-second intervals was 9.4; P < 0.05. See Table 2. 


TABLE 2 
Mean Per Cent Time ALPHA FOR EACH ONE SECOND INTERVAL 
FoLLowiNG EACH VERBAL REPORT* 


Intervals = 
Ist 2nd 3rd 4th x 

Eyes closed á 68 69 72 64 68 
Viewing stationary stimulus 32 39 37 34 35 
Moving stimulus 

Attention-set TD 21 24 30 30 26 
Moving stimulus 

Attention-set RCW 21 25 28 29 26 
Moving stimulus 

Simple viewing 13 17 18 22 17 
X (viewing conditions) ** 22 26 28 28 


HUI MNT I m E o T —— 


* Each percentage based on 288 seconds 

** Based on 1,152 seconds 

The distribution of alpha around the verbal reports was examined for the 
first 24 reports. An interval of two seconds (one second before and one sec- 
ond after each report) was divided into 0.2-second units. This interval was 
pooled over all reports for each condition. There was a facilitation of alpha 
during the attention-set conditions relative to the simple viewing condition. 
At the same time the familiar suppression of alpha following the signal to 
make a verbal report was seen for all conditions. 

The familiar, expected increase of alpha as a function of duration of view- 
ing was evaluated by dividing the record into successive units of 16 seconds 
(four seconds following each of four consecutive reports). The increase of 
alpha over time was clearly evident. Friedman's Chi Square of Ranks for 
differences among twelve successive alpha scores (pooled viewing conditions) 
was 26.5; P « 0.01. 

_ The increased alpha during conditions of attention-set relative to the 
simple viewing condition was also evident here. The differences among atten- 
tion-set and simple viewing conditions were tested by ranking each condition 
at each of the twelve time intervals for the group data and for each $ separate- 
ly. Friedman Chi Square of Ranks for the group data was 12.5; P < 0.01. 
Each of four Ss showed increased (three significantly) alpha occurrence 
during both attention-sets relative to the simple viewing condition; one 
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produced alpha significantly more often during one attention-set, significantly 
less often during the other; опе $ showed a non-significant decrease of alpha 
occurrence during both attention sets relative to the simple viewing condition. 

In sum, for this group of Ss and a large sample of EEG recording, per cent 
time alpha increased during two conditions of attention-set relative to a 
condition of simple viewing without a specific attention-set. 


B. EXPERIMENT 2 


The previous study, though demonstrating alpha facilitation during certain 
attention-sets did not permit a generalization to other Ss or otlfer attention-set 
conditions. This second study utilized a larger sample of subjects and atten- 
tion-set conditions. 

Stimulus conditions were so arranged that the control of perceptual illusions 
in accordance with instructions was more or less difficult. To this end, a stim- 
ulus object was selected which generated two unique illusions (17). The oc- 
currence of these illusions depended on the brightness contrast between the 
stimulus and its background. By instructing S to see more of one illusion under 
illumination conditions which rendered that illusion unlikely, a difficult task 
was produced; instructions to see more of an illusion under illumination. 
conditions which rendered the illusion very likely produced an easier task. In 
this case, as illumination increased one illusion occurred more frequently 
while the other less frequently ; as illumination decreased the reverse was true. 
In this way difficulty could be evaluated independently of illumination level. 


1. Method 


The apparatus and procedure were the same as Experiment 1 except for 
the stimulus object and the greater variety of viewing conditions. The stimulus 
object was shaped like a “T” with a disk (white on both sides) at one end 
of the crossbar and another disk (black on both sides) on the other end. The 
disks were about .5 inches in diameter and the crossbar about two inches 
long, .25 inches wide. The reflectance of the white disk was 36 per cent, 
the black, 3 per cent. The stimulus was viewed in front of three backgrounds: 
light grey (Munsell 9.0 reflectance 79 per cent) ; middle grey (Munsell 4.5 
reflectance 15 per cent) ; dark grey (Munsell 3.5 reflectance 9 per cent). 

Each of 10 normal men gave 36 reports of their perceptions (at five-second 
intervals) under each of nine conditions presented in random sequence. Si- 
multaneously the EEG was recorded. The nine conditions were combinations 
of the three backgrounds with three attention-set conditions: (a) simple view- 
ing; (b) attention-set white-front: S was instructed to “try to see" only an 
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illusion whereby the white disk seems to oscillate in front of the axis of 
rotation; and (c) attention-set black-front : S was instructed to try to see an 
illusion whereby the black disk seemed to oscillate in front of the axis of 
rotation. (Both of these illusions will be described later.) 

The schedule of recording the EEG was the same for each condition. $ 
was first instructed concerning the attention-set to be adopted followed by 
two-minute period (eyes closed) to obtain a resting EEG. Two seconds before 
the end of this period a “ready” signal was given and S opened his eyes. He 
then viewed the object giving verbal reports concerning his perceptions 
every five seconds in response to an audible click. 

The EEG was recorded as before. The audible signal to make a verbal 
report was automatically marked on the EEG record. Each $ gave 36 reports 
under each condition yielding a total of 3,240 reports. Four seconds after 
each report was analyzed for EEG alpha for a total of 12,960 seconds. 


2. Results 


a. Reports of perceived motion. A variety of perceived motions was Te- 
ported. Two illusory motions were unique to this stimulus object (white-front 
and black-front) while the others (rotation clockwise, rotation counterclock- 
wise and two dimensional motion) were similar to those described in Experi- 
ment 1. With these illusions the object seemed to oscillate back and forth 
making only semi turns. With white-front illusion the oscillation motion 50 
occurred that the white disk seemed to swing back and forth in front of the 


axis of rotation with the black disk swinging behind. With black-front il- 


lusion the apparent position of the disks were reversed. Only the white-front 
and black-front illusions were affected by attention sets and background 
contrast. The other perceived motions were not affected. 

W hite-front occurred more frequently the darker the background while 
black-front occurred less frequently (17). Also, as in Experiment 1, the oc- 
currence of the illusions depended upon attention-set. Table 3 presents the 
mean percentage of total responses for each illusion for each condition. Table 
4 presents the number of Ss reporting white-front more often than black- 
front during each condition. Because of this replication of previous results 
and the large numbers of responses sampled the only statistic presented is the 
percentage of total responses. This effect of attention-sets was also evident 
throughout the viewing period. 

» b. EEG alpha. Each four-second interval following each report was analyzed 
for alpha as described in Experiment 1. These were pooled over the ten Ss 
yielding a matrix of 324 mean per cent-time alpha scores, 36 under each of 
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nine conditions. These means were analyzed using analysis of variance. The 
variance was divided among attention-sets, backgrounds, first vs. second half 
of the viewing period and the interactions of these. A summary of the analysis 
is presented in "Table 5. 

For this particular sample of EEG records alpha occurrence varied sig- 


TABLE 3 
MEAN PERCENTAGE OF TorAL Reports* FOR EACH ILLUSION 


Attention-sets 


White-front Simple viewing — Black-front PM 
Perceived motion xe 
Backgrounds wf bf wf bf wf bf wf bf 
Dark grey 59 05 40 14 30 29 43 16 
Middle grey 51 04 17 12 03 51 24 22 
Light grey 34 09 08 21 00 53 14 2% 
xe 48 06 21. 16 п 4 


* N,— 360 reports 
** №, = 1,080 reports 


TABLE 4 
NUMBER oF SUBJECTS REPORTING WHITE-FRONT More OFTEN 
THAN BLAck-FRoNT Durinc EACH CONDITION 


Background Attention-set wf bf bf > wf 
WF 9 1 
Dark sv 9 
ar grey BF 4 " 
WF 8 2 
Middl sv 4 
iddle grey ДА T 9 
WF 6 Н 
і 2 
ТАВІЕ 5 
Summary Амлихав оғ Variance ron Maan ALPHA SORTS ____ 
Attention-set (A) 451.9 2 "e = EA 
Backgrounds (B) 405.3 2 - $n 
alf (H) 6552.0 1 86.5 оо 
AXB 747:5 4 9.8 he 
AXH 330.9 2 no e r 
BXH 3.3 2 «10 240 
AXBXH 14.7 4 «10 0 
Residual 75.7 306 af 
чош. 771 л — — — —— s 
€ 
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nificantly as a complex function of many variables. In general, alpha occurred 
more often during the second half of the viewing period and occurred some- 
what less often during the attention-sets compared to the simple viewing 
condition. This latter result needs further evaluation in terms of the sig- 
nificant interaction between backgrounds and attention-sets. For the simple 
viewing conditions alpha occurred Jess often as background reflectance in- 
creased. However, for both attention-set conditions alpha occurred more 
often as background reflectance increased. 


The distribution of alpha between verbal reports was analyzed in detail. 
An interval of —3 to +2 seconds around each report was divided into .2-sec- 
ond units, "The mean per cent time alpha (expressed here as an estimated prob- 
ability) was obtained for the group of 10 Ss. In this way an alpha gradient 
having 25 points each based on 36 seconds of recording was obtained. "These 
alpha gradients are presented in Figure 1. The effect of the complex alerting 
is clearly evident for all conditions: alpha decreased just before, during and 
just after a report, increasing between reports. However, the effects of at- 
tention-set are not the same for each contrast condition. Alpha increased 
during attention-set relative to simple viewing with a light background; alpha 
decreased during one attention-set, increased during the other, with the middle 
background; alpha decreased during both attention sets with the dark back- 
ground. There was no evident relation between the occurrence of alpha and 
task difficulty (as defined previously). 


C. ExPERIMENT 3 


This experiment concerned changes of EEG alpha occurrence during à 
continuing attention-set and during shifts of attention-set. 


1. Method 


The apparatus and recording of the EEG was the same as in Experiment l. 
The procedure for collecting perceptual data and the schedule of attention- 
sets were different. $ viewed the rotating object for an extended period re- 
porting the occurrence of the veridical perception (rotation clockwise) bY 
pressing a signal key as long as the motion was perceived. When S so decided, 
he shifted his attention-set from simple viewing to a set "to see" only the 
rotation clockwise motion. Later, when he so decided, he shifted his set back 
to simple viewing. Later again, he shifted to the rotation clockwise set then 


back o simple viewing, etc. In this way $ had control over the schedule of set 
activation. 
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Shifting a set was indicated by rapidly "tapping" the key for a few tenths 
of a second, forcing a "blocking" of the perceptual indicator response. 

'The perceptual indicator and shift of set indicator were automatically 
recorded on the Grass Model III permitting a comparison of per cent-time 
alpha, per cent-time perceptual indicator response, duration of alpha "block- 
ing" and duration of perceptual indicator "blocking." 

It was expected that the per cent-time alpha (during the attention-set "to 
see" only rotation clockwise) would decrease as the per cent time perception 
indicator increased. Also, the duration of the alpha blocking associated with 
shifts of set would be equal to or less than the duration of perception indica- 
tor blocking since anticipatory processes preceding the actual shift of set 
might reduce the alpha occurrence. Four men and a woman were tested. 


2. Results 

A total of 52 shifts of set occurred for all five Ss. Prior to the actual tap- 
ping signal indicating a shift of set, the perceptual indicator response was 
"blocked" (did not occur). This was true for all Ss on all shifts. After the 
shift of set (termination of tapping) the perceptual indicator response did 
not occur right away for all shifts. Thus, a “blocking” (non-occurrence) of 
the perceptual indicator response preceded and persisted after every signal 
indicating a shift of set. 

In 20 out of 26 comparisons of shifts from simple viewing to attention- 
set with shifts from the attention-set back to simple viewing, the duration of 
"blocking" of the perceptual indicator before the tapping signal (indicating 
a shift of set) was greater for shifts from simple viewing to attention-set 
than for the shift from attention-set to simple viewing. The reverse was true 
for 15 out of 26 comparisons of the blocking after the shift of set. 

The occurrence of EEG alpha during shifts of attention-set was similarly 
evaluated. In 31 of 54 cases, alpha was present up to the occurrence of the 
fapping signal indicating a shift of set. For 35 of 54 shifts alpha was present 
immediately following the termination of the signal indicating a shift of set. 

The occurrence of alpha relative to the occurrence of the shift of set indica- 
tor was evaluated by comparing the duration of alpha non-occurrence before 
and after a shift of set with the duration of the non-occurrence of the percep- 
tual indicator. The “blocking” of the perceptual indicator persisted for а 


longer period than the “blocking” of the alpha rhythm. 
The mean per cent-ti 


(both divided by 100) 
following each shift of s 


me alpha and mean per cent-time perception indicator 
for a period of 10 seconds preceding and 10 seconds 
et were calculated for each .2-second unit. ‘These score 
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are presented in Figure 2 for the two directions of shifts: simple viewing to 
attention-set and the reverse. The systematic variation of the perceptual in- 
dicator beginning before the actual shift of set and persisting afterward is 
clearly evident. However, no such change of EEG alpha was noted, even 
during the occurrence of the "tapping" signal indicating a shift of set. 
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Also apparent (and confirming the previous experiments) is the effect of 
the attention-set on the key response indicating that $ was actually perceiving 
the rotation motion. For all Ss when the attention set to see only rotation 
clockwise was present, the perceptual indicator occurred more often. When 
simple viewing was present, the perceptual indicator occurred less often. 
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These results were summarized by the estimated probabilities of occurrence 
of the alpha and perception indicators for each attention-set condition. See 
Table 6. Ss divided their time almost equally between simple viewing and the 
active attention-set. A decrease of alpha during the attention-set was not 


evident. 


TABLE 6 
MEAN ESTIMATED PROBABILITIES FOR EEG ArPHA-No ALPHA OCCURRENCE AND 
FOR THE INDICATOR OF PERCEIVING ROTATION CLOCKWISE MOTION 


е Рег сепі 
ЕЕС Perception "Total 
Condition Alpha No alpha Indicator No indicator time 
Simple viewing 32 19 19 .33 51 
Attention-set RCW 733 15 27 .21 48 
Total 65 34 46 .54 99 


D. DiscussioN 


Some years ago K. S. Lashley stated that functions like the selection of the 
content of experience (authors! italics) and the control of the direction of 
thought; attention and set show a complexity and dependence on organization 
which is most certainly cortical (13, p. 426). He noted then that the reticular 
system was so "diffuse and poorly organized for limited patterned activity" 
that it was "unlikely to contribute anything more than a general undiffer- 
entiated facilitation in these processes" (p. 434). The results of the present 
experiments support this view. 

If the suppression of alpha during increased attention is mediated by 
processes in the reticular system then the high levels of attention reflected by 
the control of the content of perceptual experience as studied here have 
little effect on those processes. However, suppression of alpha consistently 
occurred as Ss responded to the audible signal and made a verbal report. On 
the other hand, when § “alerted” himself to shift his set (as in Experiment 3) 
there was no definite, no consistent change of alpha occurrence. In sum, these 
oe reiterate the fact that the term "attention" refers to neither a be 
havioral nor a neurophysiological process which is a qualitatively consistent 
entity hence the classical alpha-attention hypothesis so frequently utilized 
in reference book and review (7, 23) may only refer to a special case of 
transitory alerting to an external signal. 

Alpha suppression was most consistently associated with those alerting 
processes which were activated by a recurrent external signal and which were 
transitory. Those processes showing little relation to alpha suppression were 
continually activated from within (after an initial starting signal) and were 
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enduring. The internal nature of the activation of the attention-sets and of 
their continuance must require complex cognitive processes involving symbol- 
ization, remembrance and volitional initiation. In addition, the perceptual 
activity being controlled was highly differentiated and organized. 

The classical (and still familiar) alpha-attention hypothesis is not qualified 
in terms of a particular kind of attention process or behavior. The results 
of these studies show that such a qualification is useful. Such a differentiation 
of classes of alpha-“attention” relationships may broaden the interpretation 
of EEG studies relating the alpha rhythms to attention processes. 


E. SUMMARY 


In three experiments the occurrence of EEG alpha during continuing 
attention-sets and during recurring alerting responses was compared. 

Alpha was frequently facilitated during periods of attention-sets or was 
little affected. On the other hand, the familiar suppressions of alpha occasioned 
by alerting to an external signal was clearly evident. The behavioral effects 
of both the attention-sets (on perceptual content) and alerting (giving a 
verbal report in response to an audible signal) were definite and consistent. 

It was concluded that the term attention can refer to neither a qualitatively 
consistent behavioral nor neurophysiological entity and that the classical 
and familiar alpha-attention hypothesis refers to a special case, i.e., transitory 
alerting to an external signal. 
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PERSONALITY AND ATTITUDINAL CORRELATES 
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ORIENTATION AND MEASURING 
INSTRUMENTS TO BE 
EMPLOYED* ! 
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* 


K. RickELs AND R. W. DowNiNG " 


A. Purpose 


The following paper is the first of a series of reports describing the rela- 
tionships of several personality and attitudinal variables to the responses of 
neurotic outpatients to treatment with tranquilizing drugs. The factors of 
treatment response upon which we shall focus our attention are improvement 
as seen by both patient and doctor, premature termination (dropping out) 
and the occurrence of side reactions and placebo effects. We shall attempt to 
present the conceptual framework within which we are operating, discuss 
the personality and attitudinal effects which we intend to study, and provide 
background information about the battery of tests we have elected to employ. 


B. RELATED STUDIES 


A long history of observations on the “placebo effect” (cf. 45) reveals 
that, in a significant proportion of patients, a wide range of symptoms, ranging 
from the common cold to varied forms of psychic distress, respond favorably 
to treatment with an essentially inert and inactive agent. Furthermore, the 
administration of placebo may result in disturbing side effects (42, 53). 
Employing the research on the placebo effect as a point of departure, we shall 
first discuss the importance of personality and attitudinal factors to the 
understanding of response to drug treatment. 

In the first place, it has been demonstrated that response to the pharma- 
cologically inactive placebo has been found to be intimately related to the 
patient's expectations and to several aspects of his personality organization. 
Rickels, e? al. (43) have shown the importance of patient "set" by adminis- 
ee 
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tering to one patient group a placebo given in the same colored capsule for a 
six-week period, and to a second group placebo in three different forms (two 
different capsules and one tablet). The first group was led to believe that 
they were receiving a single drug which would probably help them, but 
which might have to be taken continuously for a six-week period before 
improvement would result. The second group was told that they were 
receiving three distinct drugs (each for a two-week period), one or all of 
which might prove helpful. .A significantly larger number of drop-outs 
occurred in the former group when there was no hope of medication change 
for six weeks. Also, despite the fact that physician ratings showed no differ- 
ence in the amount of improvement for the two groups, the group that 
believed itself to be receiving several drugs in succession produced higher 
self-ratings of over-all improvement than did the "same drug” group. 
Similarly, Kast and Lesch (28) have demonstrated that induced sets con- 
cerning the nature of treatment and the efficacy of drugs influence patient 
responses to psychopharmacological agents. Hence, it seems to us very likely 
that the patient’s expectations concerning the effectiveness of medication may 
be a large factor in determining his treatment response. 

A second important implication of the placebo effect lies in the observation 
that those patients in whom it may be observed seem to have characteristic 
personality attributes. Furthermore, there seems to be evidence that the per- 
sonality characteristics of placebo responders also appear in patients responding 
with inappropriate side reactions to active agents. Thus, Rickels, Baum and 
Fales (42) found that side reactions to placebo and to imipramine were both 
more frequent in neurotic patients attending a general medical clinic than in 
neurotic patients attending a psychiatric clinic. The former patients were 
more markedly passive-dependent, more immature, more covertly hostile, 
ved somatically centered, and more frequently oriented toward receiving 
medicine from an all-powerful and all-knowing doctor than were patients 
from the psychiatric clinic. Again, von Felsinger, Lasagna and Beecher (16), 
found that placebo effects and atypical reactions to amphetamine, heroine, 
morphine, and pentobarbital were more common among their college student 
volunteer subjects who tended to be immature, impulsive, anxious, hostile, 
and possessed of a strong, but diffusely directed, drive for achievement. These 
subjects were emotionally more expressive and had more somatic symptoms 
during stress. Lasagna, et al. (33) found similar patterns in post-operative 
non-psychotic patients, Joyce (27) observed in a normal student population 
that Placebo Teactors, as compared to non-reactors were less critical, more 
sensitive to social influence, more highly valued by others, and less dominant 
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and confident; they also showed a greater tendency to report symptoms which 
might be due to a greater awareness of actual bodily changes. 

The common elements of personality structure in these diverse placebo 
reactor groups (leaving aside those attributes which are probably exclusively 
characteristic of volunteer groups as such), would seem to be dependency, 
compliance, immaturity, a high overt or covert hostility level, and predis- 
position to somatic reactivity. 

The third implication of the Importance of personality variables concerns 
drug research methodology. As Beecher (2) has pointed out, response to 
placebo is typically used as the baseline against which the effects of active 
agents are evaluated. While the random assignment of subjects to experi- 
mental conditions may equally distribute those individuals with personality 
organizations more prone to side reactions and/or placebo response over the 
several experimental conditions employed, the differences in responses between 
such individuals and those with other personality characteristics will inflate 


experimental error and may very likely detract from apparent drug effec- 


tiveness. Also, such a randomization procedure would not permit a study of 
the interaction of pertinent personality characteristics and drug effects. It 
may well be that a drug may have effects which differ widely depending upon 
the personality organization of the patient to whom it is administered (see 
below) (cf. 35). 

Focusing now our attention more directly upon the nature of the interaction 
between personality factors and response to drugs, there seems to be evidence 
for an interactional effect both at a neurophysiological and at what might 
be called a psychological level. Shagass (46) has found that tolerance to sed- 
atives measured in terms of a sedation threshold (or time to reach the point of 
inflection on the curve relating high frequency EEG wave amplitude and 
the amount of intravenously injected pentobarbital per kg. of body weight) 
may vary along continua of: 1. anxiety, 2. hysteria-obsessiveness, and 3. in- 
troversion-extroversion. Individuals with greater amounts of anxiety, more 
Pronounced obsessive features, or larger quantities of introversion require 
larger amounts of the drug before the sedation threshold is reached. Shagass 
cites evidence that the same effect can be obtained with alcohol and bromides 
as well as with barbiturates, and hence feels that it is not dependent upon 
a specific drug. Furthermore, Shagass and Lipowski (47) present evidence 
that exitant tolerance may co-vary with sedation tolerance, so that the same 
individuals may be high in both. As Shagass suggests, a possible mechanism 
serving as the substrate to both introversion and high drug tolerance might be 
the higher cortical inhibitory potential which Eysenck ( 15) attributes to 
introverted and dysthymic individuals. 
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At the psychological level, it is necessary to consider the intra- and inter- 
personal significance to the individual patient of the primary drug reaction. 
After noting that mescaline can result in either satisfaction or apprehension, 
depending upon personality and situational factors, von Felsinger, ef al. (16), 
state, “The affective change may therefore be visualized as not directly 
determined by the drug but related to the alteration by the drug of such 
psychic factors as needs, drives, perception, and the change then experienced 
with pleasure or alarm depending on thé total psychic structure.” They 
suggest that, jn those individuals, for whom control of hostile impulses is 
tenuous, the stimulating effect of amphetamine may, as a result of more 
intensified strivings for control, have a sedating effect. 

In a treatment situation where patients with mild anxiety and depression 
are being treated with tranquilizing drugs, it may well be that neurophysi- 
ological and psychological aspects of personality organization tend to reinforce 
each other in influencing the nature of the reaction to the drug being admin- 
istered. The work of Shagass would seem to imply that individuals who tend 
to be more obsessive and more introverted will be less likely to experience à 
sedating effect from medication than will individuals who tend to be more 
hysterical and more extroverted. At the same time, however, obsessive 
patients are often afraid of sedation because they fear the losing of control 
and therefore they fight the sedative effect and do not become sedated. Also, 
the rigidity which is a frequent correlate of obsessiveness is likely to render 
the patient less predisposed to change, and hence make less likely his acceptance 
and assimilation of symptomatic improvement. Similarly, the suggestibility 
and possibly the compliance which is frequently associated with hysterical 
features may lead the patient to experience symptomatic improvement to 
the extent that he feels that this is what the doctor expects of him. Hence 
on the psychological level, implications of rigidity on the one hand, and of 
compliance and suggestibility on the other, would seem to point toward 
patient responses which are in the same direction as the neurophysiological 
level inhibitory potential which is also likely to be present. 

Our clinical experience with psychiatric and medical clinic outpatients 
has also focused our attention upon such psychological aspects which seem to 
be of considerable relevance to an understanding of the side reactions Te 
pores by the two clinic groups in terms of the meaning that the drug treat- 
ment situation has for them (cf. 34). Medical clinic patients report, for 
example, both more frequent side reactions to and less improvement from 
TE E x i placebo than is the case with patients from the pacba 

{ e believe that, because of the extreme passive-dependence of the 
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former patients, the only mode of expressing dissatisfaction with treatment 
to the all-powerful doctor, whose help and support they find essential, is 
through the reporting of troublesome symptoms whose onset occurred after 
the inception of treatment. Also, side reactions are probably more readily 
available to these patients as a means of expressing their dissatisfaction, since 
their somatic centering makes them more aware of slight alterations in 
bodily sensation (e.g., produced by imipramine) than is the case with psy- 
chiatric outpatients who are mose interested in receiving help with their psy- 
chological problems. Also, patients who are hypersensitive to internal cues 
or signs may get frightened by somatic side reactions and therefore build up a 
psychological counter-reaction to the drug. By way of contrast Deprol, in 
low dosages, made medical patients sleep better and feel more relaxed ; 
consequently, they felt that the doctor was helping them and so their high 
suggestibility furthered a "positive psychological attitude" toward drug and 
doctor. These patients returned and said how wonderful they felt. 

Dropping out of therapy represents another reaction to drug treatment in 
which the effect of personality and attitudinal variables is of considerable 
importance. Patients with psychiatric problems who seck and accept drug 
treatment typically expect that a competent and all-knowing physician will 
prescribe for them a drug which will “make them feel better,” that is, 
remove their symptoms. Hence, the fact that three times as many patients 
receiving placebo as patients receiving an active agent (meprobamate, Lib- 
rium) terminate therapy after the first or second session is not surprising 
(42). However, it has also been found (42) that a larger proportion of 
primarily anxious than of primarily depressed patients drop out of therapy. 
The anxious patient is probably less tolerant of a period of no improvement 
and, as will be detailed in a subsequent paper, is more likely to give direct 
expression to his hostile feelings. In contrast, the self-directed hostility of 
the depressed patient is more likely to cause him to prolong a situation in 
which he experiences no improvement. 

But the situation with regard to premature termination appears to be 
more complex. Freedman, ef al. (17), report that patients evidencing less 
anxiety, hostility, and suspiciousness, and more energy and interpersonal in- 
terest proved to be the ones who more frequently dropped out of drug therapy. 
Similarly, Dymond (12), in characterizing patients dropping out of psycho- 
therapy, notes that, in addition to possessing attributes relating to difficulties 
in giving verbal expression to feelings (a patient characteristic most likely 
predisposing to dropping out from the psychotherapy situation, cf. 22), these 
individuals see themselves as competitive, make demands upon themselves, 
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and try to cope with the world. Again, Imber, et al. (24) have found that 
greater suggestibility and membership in the middle socio-economic class as 
opposed to the lower socio-economic class are associated with remaining for 
a longer period in short-term psychotherapy. Thus it may be that a set of 
factors associated with dropping out has to do with the patient's discovering 
that drug therapy is not compatible with his needs for being independent and 
solving his problems through his own efforts. Hence, we expect those patients 
to be more likely to remain in drug treatment who fall within the center 
portion of the anxiety continuum, who are primarily oriented toward depend- 
ency gratification, and who give but limited overt expression to their hostility 
(44). 
C. Tue Tzsr BATTERY 

Hence, our experience in working with clinic populations, reinforced by our 
review of the literature, led us to feel that the development of a battery of 
tests for the measurement of personality and attitudinal factors might open 
the way to a program of research which would throw further light upon the in- 
teraction between patient characteristics and their mode of response to drug 
treatment. The considerations detailed in the foregoing discussion led us 
to select the following variables as those most likely to be related to the 
mode of drug response: anxiety, compliance, dependency, manifest hostility, 
self-acceptance, and attitude toward the doctor and toward parental figures. 
Before presenting a more formalized statement of the hypotheses to be tested 
in this research program, we shall describe the test battery assembled to 
measure these personality variables in our particular patient populations. 
Furthermore, we will report the outcome of a preliminary study carried out 
to verify first impressions about clinic differences, to test inter-relationships, 
among our variables and to provide evidence for the construct validity of the 
instruments we are employing. 

Our patient population is composed of anxious, tense, irritable, worried 
and mildly depressed non-psychotic patients who come for help either to the 
Psychiatric Clinic or to the General Medical Clinic of the University of Penn- 
sylvania. They are predominantly of the lower socio-economic class and 
frequently limited in intelligence, education, and ability to give verbal ex- 
pression to their feelings. 

While this population is an extremely important one in that it typifies 
the vast majority of individuals currently in need of psychiatric and pharma 
cological help, its limitations in intelligence, verbal ability, and education 
drastically curtail the types of measuring instruments which may be used to 
study the personality structure of its members. For example, the vocabulary 
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level of such questionnaire-type tests as the Minnesota Multiphasic Inventory 
and the Edwards Personal Preference Schedule is frequently too high. The 
small number of responses usually given to the Rorschach and the un- 
embellished description of the cards which form the modal response to the 
TAT, mean that these techniques produce but sparse information and that 
quantitative indices of acceptable reliability cannot be derived from them. 

We have attempted to select or devise a battery of tests which involve 
simple language, which require 4 direct and well delimited response from 
the patient, and which will provide us with dependable, quantitative indices 
of those personality factors which we believe important in predicting and 
understanding patient reactions to our drug treatment situation. In what 
follows, we shall describe each of the tests of our battery in its present form 
and detail our reasons for its selection. 

Taylor Anxiety Scale: Since this instrument has been so widely used and 
extensively evaluated (4, 25, 48, 49), we do not feel that a review of this 
literature is necessary. Blake and Mouton (4) seem to do justice to the many 
studies with conflicting outcomes when they say, "Based on these several 
results, the outcome of whether or not the Taylor MAS constitutes an 
adequate psychometric measure of anxiety is a draw.” Kern, Ewing, and 
Rickels (30) found significant Spearman rank order correlations (rho = 0.66) 
between the combined ratings of two psychiatrists and the Taylor MAS. 
Previous work with the instrument has convinced us that, even though it 
is not feasible to use the entire MMPI from which these items are selected, 
populations similar to the one taking part in the present study are sufficiently 
able to comprehend the language in which the items are couched to make the 
test, in this respect, appropriate for our subjects. 

Q-Sort: We are using a slightly modified form of a procedure described 
by Hilden (20). Fifty items are to be sorted into five categories, once to 
describe the actual self, once to describe the ideal self. An unforced sorting 
distribution is used. The items are one of the fifty-item samples that Hilden 
has drawn at random from a population he has constructed by building item 
statements about all the adjectives at the sixth grade level or below, from the 
Thorndike Century Senior Dictionary, which can be used to describe people. 
Hilden (21) provides evidence for a high correspondence between actual- 
ideal self discrepancy measures based on 50 item samples, and similar measures 
based on his population of 1575 items. Thus, we are at once provided with 
а set of Q-sort items which sample a known universe and whose: difficulty 
level is defined in such a way as to be appropriate for our population (cf. 10, 
52): 


338 JOURNAL OF PSYCHOLOGY 


There has been considerable discussion in the literature about the relative 
merits of forced as opposed to unforced sorting distributions (5, 9, 26, 36); 
and it was only after a careful weighing of the issues that we decided upon 
an unforced distribution. "Those experimental results which seem to favor 
the use of a forced frequency distribution are based almost entirely upon 
the sortings of college student subjects, and are often concerned with the 
subject's description of political or other types of public figures (cf. 5, 36). 
We believe that tendency toward black-white dichotomies in regard to self 
and self-ideal are important characteristics of our patients which may be 
detected in the shapes of the sorting distributions they produce. This con- 
tention seems to gain some support from Jones (26), who found differences 
in distribution shape between college and mentally ill populations with the 
latter tending to give more extreme responses. We also felt that the added 
number of discriminations which might be made by those subjects who were 
willing or able to comply with a forced distribution procedure would not 
compensate for the total absence of data from the non-complying subjects 
of our intellectually limited and concretely oriented group. 

The question of the contamination of Q-sort measures by social desirability 
measures represents another issue which has received much attention in the 
current literature (cf. 8, 10, 13, 14, 29, 31, 52). Edwards (13) and 
Kenny (29) have found substantial correlations between the social desirabil- 
ity of items and the frequency of their endorsement for both actual self and 
ideal self ratings (and this should be true in the latter case virtually by 
definition). However, Cowen, et al. (8), the only workers to the authors’ 
knowledge who have correlated social desirability with actual self-ideal self 
discrepancy scores, found much lower correlations between such scores and 
social desirability than was the case when social desirability scores were cor- 
related with actual or ideal self scores alone. We feel that such data provides 
some justification for our use of discrepancy score measures, without danger of 
extreme social desirability bias. 

A final problem of considerable importance which deserves our attention 
concerns the role of defensiveness in the generation of low actual self-ideal 
self discrepancies. Low discrepancy scores may be a function of high self- 
satisfaction or a defensive refusal to face dissatisfaction. Studies involving 
subjects with only mild adjustmental problems (19, 50) report higher dis 
crepancy scores in the poorly adjusted. But Block and ‘Thomas (6), while 
кы о emen associated with greater doct 
obtain a higher ors а dpud the 10 lowest discrepancy #7 

e on the denial scale which has been found to be оле 
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component of the HY scale of the MMPI. The comparisons made among 
the discrepancy scores of normals, neurotics, and psychotics by Friedman (18), 
Hillson and Worchel (23), and Zuckerman and Monashkin (54) would 
seem to suggest that defensive distortions are much more likely to occur with 
psychotic inpatient groups rather than neurotic outpatient groups. Since our 
patients are typically characterized by mild depressive or anxiety reactions, 
we believe that it is unlikely that defensiveness would take the form of en- 
hancement of self-esteem and believe that lowered discrepancy scores might 
be taken as valid indicators of increments in self-acceptance. 

Hostility: In order to measure the level of manifest or reported hostility, 
we have used a questionnaire technique developed by Buss and Durkee (7). 
We have employed 66 of the 75 items, deleting those which Buss andDurkee 
employed as a measure of guilt, Hostility items are divided into seven areas: 
assault, indirect hostility, irritability, negativism, resentment, suspiciousness, 
and verbal hostility. A factor analysis of the scale has yielded the two factors 
of attitudinal and verbal hostility, but considerable unique variance is left for 
the individual scales. We have selected this particular scale because the items 
are written in relatively simple language, item analysis techniques have been 
used in item selection, several devices have been employed to minimize the 
effect of social desirability, and opportunity is provided for using an overall 
as well as component hostility scores. 

Compliance: A Rorschach technique modeled after that employed by 
McReynolds (37) and Keuthe (32) was employed for the measurement of 
compliance. Five possible responses have been selected for each of the 10 
Rorschach cards.2 Of these 50 responses 24 are F-plus, 24 are F-minus, and 
two are plus and minus, as given in the scoring norms provided by Beck (1). 
The subject is given Card I, a response is suggested and he is asked to say 
"yes" or “no” depending upon whether or not he feels that the suggested 
response can be seen in the blot before him. A response is then presented for 
each of the following nine cards in sequence; then the sequence of 10 cards 
is repeated four additional times until the 50 responses have been run through. 
The score is the total number of "yes" responses given by the subject. The 
instructions, intended to emphasize à compliance effect are as follows: 

When people look at these cards they see a lot of different sorts of 
things on them. I'm going to read you a list of things a number of 
people have seen, and ask you whether you can see each one. I'll show 


you these cards one at а time and ask you a question about what each 
could be. For example, do you think that this could be a bat? (showing 


Card 1 and then proceeding with the rest of the cards). 


2 List of responses available on request. 
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Reliability coefficients of .82 and .70 have been reported by McReynolds 
and Kuethe respectively for this task. Since Kuethe found a significant cor- 
relation (.42) between the number of "yes" responses and productivity on 
a dull task done to please the experimenter and a correlation of only .02 when 
the same task was not done to please the experimenter, we feel that there is 
some evidence that a score on this test may represent a desire to please and 
to comply with the doctor on the part of our patients. 

Dependency: Since the available tests of dependency seemed more appropriate 
for college student populations than for our patients, we decided to devise an 
instrument of*our own which would require subjects to choose which state- 
ment of a pair was more like them. Twenty-five Item pairs made up of every 
possible combination of five statements descriptive of independent behavior 
with five statements descriptive of dependent behavior were used. These state- 
ments were obtained in the following manner: A group of 10 psychiatrists 
and psychologists were asked to list all the adjectives they could think of to be 
descriptive of dependent and independent behavior. When these lists were 
collected and tabulated, it was found that the great majority of adjectives so 
obtained would be well beyond the vocabulary level of our subjects. Inspection 
of the adjectives revealed that they could, with the exception of a group of in- 
dependent items relative to active striving, be grouped under the three aspects 
of the dependency construct presented by Bernardin and Jessor (3): (а) Re 
liance оп or the importance of approval from others; (b) reliance on others 
for help and assistance; and (c) a conformity to the opinions and demands of 
others. A number of phrases in simple language were written to encompass the 
content of the less readily comprehensible adjectives previously obtained. Five 
phrases descriptive of independent and five phrases descriptive of dependent 
behavior were then selected, the selection being based upon the ability of 39 
psychologist and psychiatrist judges to agree that the items fell at the depend- 
ent or independent end of a dependency-independency scale. The same 39 

judges also assigned the items to an 11 point Thurstone type scale with ac- 
ceptable inter-judge agreement. Weighted and underweighted scoring systems 
will be studied to determine their relative merits as data from patient groups 

of sufficient size become available. The ten items are as follows: 
Independent 


I feel sure of myself. 

I stand up for myself, 

I try hard to get ahead. 

I say what I think no 
matter what. 

I am likely to give orders 
to other people. 


Dependent 
I look for help when a problem comes ир. 
I give in easily. 
I get upset if somebody doesn't like me. 
I try to please others. 
I wait for good things to come to me instead 
of going after them. 
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The instructions for the 25 item paired comparison test are: 


Read each pair of phrases and then put an X in front of the phrase 
that is most like you. For example, if you were six feet tall, you would 
mark this pair of phrases like this: 

X am tall __ am short 


Semantic Differential: This instrument, developed by Osgood (39) and 
more fully reported on by Osgood, Tannenbaum and Suci (40), was 
employed to obtain a measure of attitude toward the doctor, attitude toward 
parental figures, and several aspects of attitude toward the self. A five-point 
scale, rather than the seven-point scale employed by Osgood, was selected as 
more appropriate to the intellectual level of our subject population. Since it 
was found by Downing, Moed and Wight (11) that such a five-point scale 
could be meaningfully employed by a group of children slightly below 
average in intellectual level and ranging in age from seven to 18 years, it was 
felt that such a score range could also be meaningfully used by the members 
of our patient population. Since it was also found (11) that the evaluative, 
potency, and activity factors of connotative meaning, which are the main 
dimensions of meaning content emerging from the test, vary from high to low 
in reliability in the order in which they are listed, the number of scales used 
to measure each factor was varied accordingly. Six scales were employed for 
the evaluative factor and three for the potency factor. Responses to activity 
factor scales were so inconsistent that it was decided to exclude data on this 
factor from our analysis. 

The following scales were used to measure each factor: Evaluative— 
good-bad, friendly-unfriendly, wise-foolish, honest-dishonest, safe-dangerous, 
selfish-unselfish ; Potency—strong-weak, hard-soft, brave-cowardly ; Activity 
—fast-slow, excitable-calm. The concepts to be rated are: 


MYSELF WOMAN 
DOCTOR GOD 

MY MOTHER GENTLEMAN 
MY FATHER CROOK 

MAN BUM 


GOD, GENTLEMAN, CROOK and BUM are to be used as “good” 
and “bad” stereotypes whose distance from MYSELF, DOCTOR, MY 


MOTHER, and MY FATHER may be measured in the semantic space of 
each individual (cf. 40). MAN and WOMAN are included to investigate 
the possibility that a comparison of MYSELF-MAN and MYSELF- 


inc MC 
WOMAN distances may be used as an indicator of the patients sexual 
identification. 
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D. SUMMARY 


In this paper we have attempted to present the theoretical orie 
toward the interaction of personality and attitudinal variables and 
to drugs in psychiatric outpatients which has emerged from the integ 
of our clinical experience with findings reported in the literature, Wi 
detailed our reasons for considering the personality variables of anx 
compliance, dependency, manifest hostility, and attitude toward the do 
and parental figures as important factors to be considered in the under 
ing of such. treatment responses as dropping out, side reactions, and 
effects in the outpatient drug therapy situation. We have then described 
tery of tests to be used in measuring these factors, and have presente 
rationale which we have employed in their selection. In a subsequent | 
we shall present evidence for the applicability of these tests in a hosp 
clinic setting, describe patterns of test inter-relationships which emei 
two clinic groups, and consider the implications for further research 
results. 
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PERSONALITY AND ATTITUDINAL CORRELATES OF 
RESPONSE TO DRUG TREATMENT IN PSYCHIATRIC 
OUTPATIENTS: II. PRELIMINARY INVESTIGA- 
TION AND IMPLICATIONS FOR 
FURTHER RESEARCH*! 


University of Pennsylvania School of Medicine 


R. W. DowNING AND К. RICKELS 


А. INTRODUCTION 


In a previous paper (Rickels and Downing, 9), we presented our con- 
ceptual orientation of the role of personality and attitudinal factors in the 
response to treatment of neurotic outpatients with tranquilizing drugs. In 
the present paper we shall describe the results of a preliminary investigation 
involving small groups of neurotic patients from a Psychiatric Outpatient 
Clinic and from a General Medical Clinic. We have obtained further data 
from a sample of fifteen hospitalized schizophrenics. Comparisons and con- 
trasts of this group with the other groups will be introduced at various 
points throughout the paper wherever it is considered appropriate. 

The aims of the present preliminary study are threefold. Firstly, to deter- 
mine the applicability of the test battery described in our previous paper 
(Rickels and Downing, 9) to the lower socio-economic class and lower 
intelligence group, of which our population consists ; secondly, to study the 
inter-relations among the several tests, so as to gather information concerning 
the construct validity (cf. Chrombach and Meehl, 1955) of our measuring 
instruments; and finally, to ascertain what evidence there might be that our 
two clinic groups differ sufficiently in personality structure to make it likely 
that they might respond differentially in drug treatment. 

As we have previously stated, Psychiatric Clinic patients are somewhat 
oriented toward considering their problems as psychological in origin and 
are more likely to expect psychologically focused treatment. On the other 
hand, Medical Clinic patients tend to be more somatically focused and expect 


to receive medication as their sole treatment. 


* Received in the Editorial Office on June 18, 1962, and published immediately at 
Provincetown, Massachusetts. Copyright by The Journal Press. 
1 Work supported by USPHS Grant MY 2934. 
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B. METHOD 


We shall provide here only a brief description of the tests that we have 
employed, since these tests have previously been discussed in considerable 
detail (9). The test battery is intended to provide measures of manifest 
anxiety, compliance, dependency, manifest hostility, as well as attitudes 
toward the self and toward the doctor. 

Taylor Manifest Anxiety Scale—50 items descriptive of psychological and 
physiological manifestations of anxiety whith were selected by Taylor (10) 
from the MMPI. 

Compliance Rorschach—A technique in which five responses from each of 
the 10 Rorschach cards are suggested to the patient, one at a time. The 
patient is required to respond “Yes” or "No" to indicate whether he feels 
that each percept is an appropriate response to a given Rorschach card. The 
number of “Yes” responses in this test has been found by Kuethe (5) to be 
related to level of performance on a monotonous task when the subject’s 
motivation was solely to please the experimenter. 

D-I Inventory—A 25-item paired comparison test, devised by ourselves, 
in which each of five items agreed by a group of judges to be descriptive of 
dependent behavior is paired with each of five items similarly agreed to be 
descriptive of independent behavior. The subject’s task is to decide which 
item in each of the 25 pairs is most like him. 

H-S Inventory—A set of 70 True-False questions taken from an in- 
ventory constructed by Buss and Durkee (1). In addition to a total hostility 
score, measures of the following seven specific types of hostility may be ob- 
tained: Assault, Indirect Hostility, Irritability, Negativism, Resentment, 
Suspiciousness, and Verbal Hostility. The test has also been factor analyzed 
to yield factors of Attitudinal Hostility, and Motor Hostility. 

Q-Sort—This consists of 50 statements, sampling the personality domain, 
which are to be sorted on a 5-point scale so as to describe the actual and the 
ideal self. The sampling procedure and the items used were devised by 
Hilden (4). 

Semantic Differential—Employing the technique devised by Osgood (7), 
we have selected 10 concepts which are rated along a 5-point scale for 
six adjective pairs representing the Evaluative dimension, and three pairs 
representing the Potency dimension of connotative meaning. The concepts 
chosen are MYSELF, DOCTOR, MY MOTHER, MY FATHER, 
GENTLEMAN, GOD, BUM, CROOK, MAN, and WOMAN. In 


addition to obtaining direct measures of the connotative meaning of such 
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terms as MYSELF and DOCTOR, it is possible to measure the similarity 
of meaning between such concepts, on the one hand, and positive 
(GENTLEMAN, GOD) and negative (BUM, CROOK) stereotypes, on 
the other. 

The patient population consists of urban lower socio-economic class in- 
dividuals who have come for treatment either to the Psychiatric Clinic or to 
the Medical Clinic of a large university hospital. They are psychoneurotics 
and character neurotics. ‘ 

TABLE 1 


© 
Ace, RACE AND Sex FoR Psycutatric CLINIC, MEDICAL CLINIC AND 
HOSPITALIZED SCHIZOPHRENIC PATIENTS 


Race Sex 
White Negro Male Female Mean age 

Psychiatric clinic d 

CESE 12 1 2 1 36.3 
Medical clinic 

(n= 13} 4 2 2 1 50.8 
Hospitalized 

schizophrenics 
(п = 15) 9 6 8 7 38.5 


, n—-i) i» S 


Data concerning the sex, age, and race of the patients in our sample are 
shown in Table 1. The preponderance of females over males reflects the sex 
distribution of the population concerned. Since the clinic groups obviously 
differ in age, it is important to establish that clinic differences in test scores 
are not merely a function of age differences. With this view in mind, cor- 
relations were obtained between age and test score for each of the tests in 
the battery. These correlations are presented in Table 2. It will be noted 
that none of them attains statistical significance, and that most of them are 
of negligible size. Thus, it seems safe to infer that clinic differences are not 


merely a function of age. 


TABLE 2 
RANK ORDER CORRELATIONS (Rho) or Test SCORES WirH AGE AND WirH VOCABULARY 


LEVEL FOR PSYCHIATRIC AND MEDICAL Curnics COMBINED 


Age p Vocabulary Ё 
Taylor MAS (n= 25) i un Es xt 
Rorschach Compliance (n= 24) 22 P д i 
D-I inventory (n= 22) 04 Ri NS SA 
H-S inventory (n — 25) —04 ge Y 
Q-sort Self cmt РЕҢ 
discrepancy (n — 23) —.08 = «06 


, Siserepancy, Mae OC ЕЕЕ ЕРЫ 
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It will also be noted that the clinics differ markedly in their racial 
composition. Psychiatric Clinic patients are predominantly a white group, while 
about two thirds of the patients in our Medical Clinic sample are Negro. 
While the sample sizes of the groups in this preliminary investigation are, of 
course, too small to provide a clear cut differentiation between the in- 
fluences of race and that of clinic population, we feel that some indication 
of the effects of these two factors may be had by studying separately the 
patterns of test scores and their inter-relationships in clinic groups and in 
racial groups. With this view in mind, we shall tabulate our data both by 
clinic and by race, and we shall provide a more systematic study of the 
effects of clinic and racial factors in our major investigation. 

'The difference in intelligence between our two clinic groups as measured 
iby the Thorndike Vocabulary Test (6), is of borderline significance. The 
mean Vocabulary Test score for the Psychiatric Clinic is 11.70; that for the 
Medical Clinic is 10.97. The t-test value for this difference is 1.41 with a 
significance value between the 10 and 20 per cent levels for 27 degrees of 
freedom? 

It was felt important to establish that intellectual level does not represent à 
major component of variance in the test scores. Therefore, correlations be- 
tween the score on each test and the Thorndike Vocabulary Test score are 
also given in Table 2. It will be noted that none of these correlations reaches 
statistical significance. 


C. RzsuLTs AND Discussion 


1. Attitudes toward Self 


Tables 3 through 6 present the mean test scores by clinic and by race and 
give the and р values associated with mean differences. 


i P ач of practical difficulties in scheduling, and because of limitations 18 
intelligence, all of the patients for whom testing was attempted could not be giveh 
a complete test battery. Intellectual limitation represents a negligible factor in 
Medie 5 the test ability of Psychiatric Clinic patients, while about one third of our 
Test sc Clinig patients are not completely testable. Adding the Vocabulary 
ja Agel of a group of Medical Clinic patients unable to take our full battery 
a вс d testable patients, we find that the obtained sample of 22 cases 
чк M ical Clinic produces a mean Vocabulary Test score of 8.64; as compare 
1— 24, pe P of 11.29 for a sample of 17 cases from the Psychiatric Clinic 
However, we do not feel that this limitation in sampling interferes with our 
aim ааа those forms of personality dillérences Tong the two clinic 
Be TE which would be reflected in differences in response to drugs between 
ad o groups. It seems to us very likely that those personality characteristics 

among the testable sample of Medical Clinic patients exist in an even more 


Eie cordi form in those Medical Clinic patients too intellectually limited for 
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Differences in scores on the Q-Sort self-discrepancy mensure. (Table 
and on the Semantic Differential evaluative factor sore for MYSELF 
(Table 5), both indicate that Psychiatric Clinic patients are much lem 
accepting of themselves than is the case for Medical Clinic patients. It will 
be noted by consulting Tables 4 and 6 respectively, that white and Negro 
groups differ significantly on neither of these values. "Thus, we may conclude 
that the difference in self-acceptance between clinics is not merely а reflection 
of differences in the racial composition of clinic groups. Furthermore, the 
significantly lower ratings of MYSELF on the potency factor made by the 
Negro group would seem to suggest that this group, composed phedominantly 
of lower socio-economic class females are able to internalize a view of them- 
selves as somewhat lacking in power without consciously lowering the value 
they place upon themselves. 


TABLE 3 
Meax Scores ox Tests ror Ретсиілтаіс ахо Mepicat Сыкк» 


Psychiatric Medical 


Test Clinic Clinic t af » 
Taylor MAS 25.8 18.6 1.99 в 10> p> a 
Rorschach 

Compliance 99 12.7 148 2% 2>p> 10 
D-I inventory 10.0 25 E a “к. = 
Hostility 

inventory 43.3 37.3 32 »^ - — 
Q-sort self- 

discrepancy 60.2 37.0 3.48 2 m> p> 001 


TABLE 4 
Мвлх Scores ox Tests ror Wutrt AND Necro Gaours 


Mean 
Taylor MAS 22.1 D^ КТ - 
Rorschach Compliance 112 u4 я it = 
D-I inventory 3.3 рб 16 24 A 
Hostility inventory 37.1 454 EC 2 = 
Q-sort self-discrepancy 50.8 432 


Quortself-diserepancy _ $08 92 no = — 


When the mean selfdscrepancy scores from the Q-Sort and the mean 
self-evaluation scores from the Semantic Differential obtained by the 
chiatric and Medical Clinie patients are compared with the same wo 
from a group of hospitalized schizophrenics, we discover hee "t 
differences in self orientation among the three groups. The енто 
tain a mean self-discrepancy score on the Q-Sort of 60.5. This figure 
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not differ from the mean obtained by the Psychiatric Clinic patients (60.2), 
but it differs (.02>p>.01) from the mean value of 37.0 obtained by 
Medical Clinic patients. Thus, it appears that our anxious and depressed 
Psychiatric Clinic outpatients and our hospitalized schizophrenics both see 
a large difference between themselves as they actually are and themselves as 
they would like to be, whereas Medical Clinic patients report a much smaller 
difference between actual and ideal selves. 

However, when schizophrenics are requested to make an out-right evalu- 
ation of the "goodness" of themselves (as is requested on the Semantic 
Differential) it now appears that they share the same defensive pattern, 
perhaps denial, with the Medical Clinic patients. The schizophrenic self- 
evaluation mean score of .94 does not differ significantly from the mean 
score of Medical Clinic patients of 1.25, while it does show a borderline 
significance level in its difference from the Psychiatric Clinic mean of 35 
(t= 1.62, .20 2 р> .10). 

It is tempting to speculate that Medical Clinic patients share with schizo- 
phrenics a propensity toward the use of denial as a defense, while the Psy- 
chiatric Clinic patients share with schizophrenics a marked tendency to make 
demands upon the self, with attendant guilt and anxiety. The finding by 
Hankoff e? al. (3) that differences in hospitalization rate between outpatient 
schizophrenics treated with tranquilizing drugs and those treated with placebo 
was greater for “deniers” than for “acceptors” of mental illness may have 
some relevance to our situation. It suggests to us the tentative hypothesis 
that placebo-drug differences in improvement rates might be greater for the 
denial-prone Medical Clinic patients than it is for the more or less acceptance 
prone patients of the Psychiatric Clinic. 


2. Anxiety, Compliance, Dependency and Hostility 


Although Psychiatric Clinic patients obtain a higher mean anxiety score 
than the Medical Clinic patients, within group variation is sufficiently great 
that this difference does not reach significance at the five per cent level when 
measured by the t-test. However, when Psychiatric and Medical Clinic 
patients are classified as being either above or below the median anxiety 
score for the two groups combined, nine Psychiatric Clinic patients are found 
to be above this combined median, and only three below. Only three Medical 
Clinic patients are above the combined median, and nine below (see Table 7, 
p. 353). Fisher’s exact test based upon these figures reveals that the two dis- 
tributions differ at the two per cent level. 


MEAN SCORES FOR SEMANTIC DIFFERENTIAL 


TABLE 5 
Concepts RATED ON EvaLUATIVE (E) AND Porency (P) Facrors 
FOR PSYCHIATRIC AND MEDICAL CLINICS 


Psychiatric Medical 
Concept clinic clinic t df p 
MYSELF (n — 13) (n — 15) 
E 55 1.25 3.50 26 p<.001 
B —.15 —.02 54 26 — 
DOCTOR (n — 13) (а = 15) 
Е 1.37 1.80 2.53 26 p< .02 
P 74 1.04 1.50 26 .20 > p> -10 
MOTHER (n= 9) (n — 13) 
E 1.44 1.50 25 20 — 
P 19 31 A6 20 — 
FATHER (n= 9) (n= 13) 
E 1.26 1.49 64 20 — 
' 42 54 61 20 — 
GENTLEMAN (n= 9) (n— 13) 
E 1.24 1.04 61 20 — 
Р .67 44 1.06 20 — 
GOD (n= 8) (n — 12) 
E 1.83 1.90 .50 18 — 
P 1.00 1.00 00 18 — 
^ BUM (n= 9) (n= 13) 
E —.13 —41 85 20 —— 
Р — 52 —98 1.47 20 2072.10 
CROOK (n = 13) (n — 15) 
Е 1.49 1.48 04 26 = 
P 26 .33 1.97 26 10» > 05 
МАМ (а = 13) (а = 15) 
. E 36 73 142 » 26 20» 592.10 
P 08 ( зу 73 2.17 26 p< 05 
* N n= 13) n=15 
wS : 37 14 1.32 26 20> p> 10 
P 05 11 35 26 — 


S13MODW "N аху ONINMO 'A °ч 


ISE 


[433 


TABLE 6 
MEAN SCORES FOR SEMANTIC DIFFERENTIAL CowcEPTS RATED oN EVALUATIVE (E) AND POTENCY (P) 
FACTORS FoR WHITE AND NEGRO GROUPS 


A Patients 
Concept White Negro t ае р 
MYSELF (n — 15) (n— 12) 
E .84 89 19 25 — 
P .08 — .30 2.70 25 402 $2.01 
DOCTOR (n — 15) (n — 12) 
E 1.66 1.55 1.00 22 — 
D -80 97 89 22 — $ 
МОТНЕК (п = 12) (n — 10) a 
E 1.58 1.35 1.00 20 — 5 
i .36 43 1.28 20 — » 
FATHER (n — 12) (n — 10) iz 
E 1.65 1.08 351 20 — о 
IE 64 .67 42 20 — m 
GENTLEMAN (n — 12) (n — 10) 5: 
E 1.14 1.10 18 20 = мі 
Р -67 A 96 20 = it 
GOD (n — 10) (n — 10) 5 
Е 157 1.78 1.60 18 205.0 5 
P 43 1.10 1.68 18 2052.0 [2] 
BUM (nz 12) (n — 10) x 
E — .32 — .30 02 20 = 
P —1.00 — 3 84 20 — 
CROOK (п = 15) (n= 12) 
Е —1.65 —1.27 1.42 25 2052.0 
Р. — .28 16 1.67 25 2022.10 
MAN (n— 15) (n= 12) 
E 57 57 .00 25 — 
P 42 -66 81 25 =- 
WOMAN (n—15) (п = 12) 
Е 42 .33 1.65 25 .20 > 2.10 
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'The extreme variability responsible for the lack of significant difference 
between means is due to the fact that the scores of the three Medical Clinic 
patients which fall above the combined median are close to the upper end 
of the anxiety score distribution. "Thus, while three fourths of the Medical 
Clinic patients (a significant proportion) obtain low anxiety scores, the 
three with high scores are apparently extremely anxious individuals, and 
probably represent people with a defensive organization differing from that 
of the rest of the group. 

TABLE 7 


. 
NuMBER OF PATIENTS FALLING ABOVE AND BELOW THE COMBINED Group MEDIAN 
FoR ANXIETY IN THE MEDICAL AND PsycHIATRIC CLINICS 


Psychiatric Clinic Medical Clinic 
Above median 9 3 
Below median 3 9 


, Belwmedan eee 


Neither the t-test nor the chi-square test described above reveal a significant 
difference in anxiety level between white and Negro groups. Thus, once 
more the difference between clinics does not seem to be merely a function 
of racial differences in anxiety level. 

In consonance with our previous speculations (cf. p. 350), the mean 
anxiety score for our schizophrenic group is 23.8, a figure closer to the 
Psychiatric Clinic mean of 25.8, than to the Medical Clinic mean of 18.6. 
However, the mean anxiety score for the schizophrenic group does not differ 
significantly from that of either the Psychiatric or the Medical Clinic. 

While Medical Clinic patients attain a higher mean dependency and 
compliance score and the Psychiatric Clinic patients attain a higher mean 
hostility score, none of these differences reaches statistical significance. 
Comparison of the data in Tables 3 and 4 reveals that all three of these 
differences represent less extreme contrasts between white and Negro groups 
than they do between Psychiatric and Medical Clinic groups. А This leads 
us to expect that, should larger samples enable us to detect differences in 
regard to these variables between clinics, they would occur above and beyond 
differences in the racial compositions of the patients who make up the clinic 


populations. 


3. Doctor Attitude and Other Factors From the Semantic Differential 


Inspection of Table 5 reveals some interesting inter-clinic differences in 
regard to attitude toward the DOCTOR. Both groups place the DOCTOR 
on the “Good” side of the “Good-Bad” continuum of the Semantic Differen- 
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tial evaluative scale, but the estimate of the "goodness" of the DOCTOR is 
significantly higher for the Medical than for the Psychiatric Clinic group. 
Similarly, Medical Clinic patients tend to view the DOCTOR as more 
“potent,” but this difference is of only borderline significance. 

A reflection of a difference in life orientation between Psychiatric and 
Medical Clinic patients may possibly be seen in the fact that Medical Clinic 
patients attribute a higher evaluative score to seven of the ten concepts of 
the Semantic Differential (p = .11, sign test). A similar contrast does not 
exist with regard to the potency factor: Psychiatric Clinic patients rate 
four concepts'as more potent, Medical Clinic patients rate five as more 
potent and there is one tie. It might be speculated that the defensive 
orientation of the Medical Clinic patient allows him consciously to regard the 
people of his social world as "better," i.e., to feel more positive toward them, 
than is the case with the Psychiatric Clinic patient. 

When the Negro and white groups are compared with reference to their 
performance on the Semantic Differential (Table 6), it is found that only 
one of the twenty group differences reaches an acceptable level of significance; 
the Negro group rates MYSELF as less potent than does the white group. 
It should be noted that the group means for the evaluative factor rating 
of MYSELF are practically identical, as was stated previously (p. 349). 
"This may reflect the fact that this group of Negroes (predominantly female) 
is able to assimilate the status of weakness assigned to them by the white 
majority, without a marked devaluation of the self. 


4. Test Inter-relationships 


Inter-relationships among the tests within the two clinic and the two racial 
groups are presented in Table 8 and Table 9 respectively. It will be noted that 
within both clinic groups and within the white group, scores of the Taylor 
MAS, the Hostility Inventory, and the Q-Sort all tend to be positively inter- 
correlated. With the Negro group two of these three correlations are statis- 
tically significant, with that between Q-Sort and Taylor anxiety score just 
failing to reach significance at the five per cent level. 

Thus, the patient with higher manifest anxiety tends to report himself 
as being more hostile and tends to have a greater discrepancy between 
his actual and his ideal self. This pattern is partially replicated with our 
group of fifteen schizophrenics, in that, a correlation of .42 (р < .05) is 
obtained between Q-Sort self-discrepancy score and total hostility score, 
and a correlation of .63 (р < .01) is obtained between Taylor manifest 
anxiety score and Q-Sort self-discrepancy score. In this group, the correlation 


> 
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TABLE 8 
CORRELATIONS BETWEEN TESTS FOR PSYCHIATRIC AND MEDICAL CLINICS! 
2 3 + 5 
Psychiatric Clinic 

1. Taylor MAS 11/—.13 12/.52* 12/.65** 10/.67** 
2. Rorschach 

Compliance 10/—.01 12/—.06 11/.19 
3. D-I inventory 10/.37 10/.54* 
4. Hostility 

inventory 11/.65** 
5. Q-sort 

self-discrepancy " 

M edical Clinic 

1. Taylor MAS 13/.21 13/.26 13/.67** 13/.46* 
2. Rorschach 

Compliance 13/.58* 13/—.04 13/—.04 
3. D-I inventory 13/—.21 13/—.05 
4. Hostility 

inventory 13/.67** 
5. Q-sort 


self-discrepancy 


1 Numbers above the diagonal indicate the number of cases, numbers below the 
diagonal, the values of Spearman rank order correlation coefficients. 

* Significant at less than the 5 per cent level. 

** Significant at less than the 1 per cent level. 


TABLE 9 
CORRELATIONS BETWEEN TESTS FOR NEGRO AND Wuire Groups! 
2 3 4 5 
Negro Group 

1. Taylor MAS 10/.32 10/.37 10/.74* 10/.52 
2. Rorschach 

Compliance 10/.47 10/—.03 10/—.09 
3. D-I inventory 10/.03 10/—.08 
4. Hostility 

inventory 10/.78** 
5. Q-sort 

self-discrepan 

PH. White Group 

1. Taylor MAS 14/—.37 12/.31 15/.78** 13/.69** 
2. Rorschach 

Compliance 13/.04 15/—.22 14/—.08 
3. D-I inventory 13/.25 13/.31 
4. Hostility 

inventory 14/.81** 
5. Q-sort 


self-discrepancy 


. ! Numbers above the diagonal indicate the number of cases, numbers below the 
diagonal, the values of Spearman rank order correlation coefficients. 
ы Significant at less than the 5 per cent level. 
* Significant at less than the 1 per cent level. 
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between hostility and anxiety scores is, however, only .32, and fails to reach 
statistical significance. When the data for all three clinic groups are pooled, 
the three pairs of correlations among the three tests all reach significance at 
the one per cent level. 

This set of findings seems in general in accord with those of the Rogerian 
group (cf. 11), that a tendency to dislike others is accompanied by a tendency 
to dislike the self and to fail to attain self-actualization, with attendant 
feelings of anxiety and dysphoria. As a larger amount of data becomes avail- 
able, we think that it would be helpful in understanding this repeated pattern 
of correlatión to item analyze the material of the Q-Sort against scores 
on anxiety and hostility scales. : 

Let us now consider a correlation pattern, which reveals a marked contrast 
between our Psychiatric and Medical Clinic groups (see Figure 1). In the 
Psychiatric Clinic, dependency score correlates both with anxiety level and 
with the actual-ideal self-discrepancy score derived from the Q-Sort; i.e., the 
more dependent the Psychiatric Clinic patient reports himself |o be, the 
higher is his anxiety score likely to be and the greater the dissatisfaction 
with self that is likely to be reflected in his Q-Sort. By way of contrast, 
dependency scores for Medical Clinic patients show a zero order correlation 
(.05) with Q-Sort performance, and only a moderate and non-significant cor- 
relation (.26) with anxiety level. Furthermore, within this group, there 
exists a correlation of .58 (p < .05) between dependency and compliance 
measures. The correlation co-efficient providing an index of this relationship 
for the Psychiatric Clinic patients is of zero order (—.01). 

Our tentative interpretation of these findings is as follows: Psychiatric 
Clinic patients are unable to accept their dependency feelings, and hence 
deal with them in such a way that no systematic relationship emerges between 
them and the extent to which they behave in a compliant manner. On the 
other hand, Medical Clinic patients, perhaps as a result of their emphasis on 
somatisizing defenses, are able to accept their dependent feelings and conse- 
quently express them more directly in compliant behavior. This interpre- 
tation seems to gain support from the fact that the relationship between 
dependency and hostility is negative (rho — —.21) for Medical Clinic patients, 
and positive (rho — .37) for Psychiatric Clinic patients. Although neither 
correlation co-efficient reaches statistical significance, this difference in direction 
suggests a trend for greater hostility to accompany greater dependency in 
Psychiatric Clinic patients and for less hostility to appear with greater 
dependency in Medical Clinic patients. 


At the present time our data do not allow us to evaluate the relative 


a 
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FIGURE 1 
10N OF RELATIONSHIPS Амомс TEST VARIABLES 


IN THE MEDICAL AND PSYCHIATRIC CLINICS 
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importance of racial differences as factors determining these differences in 
correlational pattern. However, there are several considerations which lead 
us to feel that the differences in defensive orientation of the two clinic 
groups may be making a significant contribution, above and beyond racial 
factors, to the patterns described immediately above.? 

Although a sufficient number of cases is not available in this preliminary 
study to permit a more systematic investigation of interactional effects among 
the variables under consideration, an example may serve to demonstrate 
their presence. Thus, the correlation between compliance score and the 
semantic differential evaluative score for DOCTOR for the Medical and 
Psychiatric Clinics combined is only .15. However, if this combined group 
of patients is divided at the median hostility score, so that we consider sep- 
arately one group of patients whose hostility scores fall above the combined 
median, and another group whose hostility scores fall below the combined 
median, we find the following: For those patients who report themselves to 
be less hostile, the correlation between evaluation of the DOCTOR and 
compliance score is .69 (.02 >> .01). However, for the more hostile 
patients, the corresponding correlation is only .02. 

It thus appears that individuals describing themselves as less hostile give ex- 
pression to their compliance through a high evaluation of the DOCTOR, 


3 Our Negro subgroup is composed of nine Negroes from the Medical Clinic 
and only one Negro from the Psychiatric Clinic, Thus, the results for the Negro 
subgroup must be virtually identical with those from the Medical Clinic. The 
pattern of inter-correlations shared by the Negro group and the Medical Clinic 
group may result from either factors characteristic of the Negro sub-culture or the 
pattern of psychodynamics found in Medical Clinic patients. 
P the other hand, the group of white patients is formed by adding four Medical 
SUM patients to a group of twelve Psychiatric Clinic patients. It will be recalled 

at dependency correlates substantially with both anxiety and Q-Sort self-dis- 
crepancy score in the Psychiatric but not in the Medical Clinic. If the defensive 
een of the Medical Clinic is found in its white as well as its Negro patients, 
UE t be expected that the addition of the four white Medical Clinic patients to 

e twelve white Psychiatric. Clinic patients to form the white group would produce 
аана correlations which reflected a movement away from the pattern seen in 
hof ne latric Clinic and toward a pattern seen in the Medical Clinic. This seems 
hie dB e bra Tius dependency and anxiety correlate .52 in the Psychiatric Clinic, 
кы, Kp m the group of white patients. Similarly, dependency and self-dis- 

Penal 2 e it 54 in the Medical Clinic but only .31 for the white group. . 
ioe ae dits ееп found that the pattern of inter-correlations among the variables 
кй Medical CILE is the same for our hospitalized schizophrenics as it is for 
Ое гн ane Air Eee ie. negligible correlations between dependency on the 
between deos d -discrepancy and anxiety, on the other, but a significant correlation 
nines crt p RE and compliance. This schizophrenic group is composed © 

es and only six Negroes. Hence, neither the white patients from the 


ese Clinic nor the white schizophrenics behave as do the white Psychiatric Clinic 


Ваннанын. 
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while patients describing themselves as more hostile do not. Compliance, as 
measured here, séems to have different implications for behavior depending 
upon the concomitant level of other variables. 


D. COMMENTS: IMPLICATIONS FOR FURTHER RESEARCH 


Further work now in progress will provide the opportunity for cross- 
validating our findings concerning clinic differences in personality factors 
and for relating these differences to factors in treatment response. We an- 
ticipate that the dependent, illness-denying Medical Clinic group, which is 
more strongly oriented toward the doctor as a good and powerful figure, 
will respond positively to pharmacological agents which alleviate primarily 
insomnia and other somatic symptoms, and will be most influenced by a 
suggestive therapeutic role. We expect that since these patients accept their 
dependent orientation they will not be troubled by side effects involving 
sleepiness and loss of energy. However, because of their somatic focusing, we 
anticipate that they will respond disproportionately to side effects themselves 
somatic in nature (e.g., dizziness, headaches, nausea, dry mouth). In earlier 
double blind drug evaluations we found that Medical Clinic patients complain 
less about drowsiness with Deprol and more about somatic side reactions 
with imipramine than Psychiatric Clinic patients (8). 

On the other hand, we expect that Psychiatric Clinic patients who are 
more anxious, more worried about dependency and less self-accepting, will 
respond most favorably to doctor-patient interaction (psychotherapy), com- 
bined with a tranquilizing agent or even placebo, as long as this agent does 
not produce side reactions disturbing to them (e.g., sleepiness, drowsiness, 
and loss of energy). We expect, however, that somatic side effects will be 
less threatening to them, as these symptoms have less dependent meaning to 
the patient, than, for example, has a symptom such as drowsiness. 

We also are prepared to test a number of hypotheses relating response 
to treatment to personality and attitudinal factors irrespective of the clinic 
membership of the patients in whom such factors manifest themselves. Thus, 
we expect that patients with excessive side reactions to either drug or 
placebo will prove themselves to be hostile, but dependent, individuals who 
express positive attitudes toward the doctor but can express their resentment 
only in such indirect ways as by complaining about side effects of the medi- 
cation or by dropping out. Again, we expect premature termination of 
therapy to be found more frequently in patients either too dependent to obtain 
dependency satisfaction or too independent to need it. Finally, we expect 
symptomatic improvement in patients who are initially sufficiently free from 
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such pathological extremes on the variables measured that they can find 
some satisfaction in the treatment situation. 


E. Summary AND CONCLUSIONS 


A test battery designed to provide measures of manifest anxiety, compliance, 
dependency, manifest hostility, and attitudes toward the self and the doctor, 
was administered to a group of 13 Psychiatric Clinic patients, 13 Medical 
Clinic patients, and 15 hospitalized schizophrenics. The application of the 
test battery proved feasible within the context of the clinic treatment situation, 
The test could be meaningfully responded to by a sufficiently large portion 
of the lower socio-economic class patients composing our treatment groups to 
make meaningful a more extensive and systematic investigation involving 
these instruments. 

In our preliminary study, Psychiatric Clinic patients were found to be more 
anxious and less self-accepting than patients of the Medical Clinic, and there was 
a trend toward greater compliance in the Medical Clinic group. While the 
group did not differ in reported dependency, there was considerable evidence 
that this variable played a different role in patients from the two clinics. 
For Psychiatric Clinic patients, greater dependency was associated with 
higher anxiety and with lower self-acceptance, and there was a trend for it 
to be related positively with the quantity of reported hostility. Also, for 
these Psychiatric Clinic patients, dependency was not systematically related 
to our measure of compliance behavior. 

For Medical Clinic patients, dependency was not related to self-acceptance. 
It tended to be negatively related to reported hostility, and was positively 
related to our measure of compliance behavior. There is some evidence that 
these different patterns of correlation result from differing defensive organi- 
zations of the patients in the two groups, rather than from differences in 
age and racial factors. The data would seem to indicate that dependency 
is directly expressed through compliant behavior when dependency is an 
acceptable element in one’s self-concept, but that their direct expression is 
pes Pi; when one does not accept himself as a dependent individual. 

Preliminary investigation indicates that the significance of the compliance 
score depends upon the concomitant level of other variables such as hostility 
TE E We have discussed the implications of our findings for further 
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А. INTRODUCTION 


Weitzenhoffer and Sjoberg (25) and Barber and Glass (12) lave recently 
presented similar experimental studies in which a series of standardized test- 
suggestions were administered to a group of Ss under a control and a "trance 
induction" condition. Comparable findings were obtained in the two experi- 
ments: (a) under the experimental condition (“trance induction procedure”), 
approximately half the Ss showed higher scores on the test-suggestions and 
the others showed no change in score or, in a few instances, a slight drop in 
score; and (b) as a group, the Ss showed a statistically significant enhance- 
ment of “suggestibility” following the “trance induction." These findings 
raise a basic question: Of the multiplicity of factors included in an experi- 
mental treatment termed a "trance induction," which are effective and which 
superfluous to facilitating response to suggestions ? 

'The experimental treatment employed in the Weitzenhoffer and Sjoberg 
and Barber and Glass studies included the following factors, any one of 
which could possibly have produced enhanced “suggestibility” : 

1. The situation was explicitly defined as hypnosis and, presumably, implic- 
itly defined by the connotations of the word “hypnosis” as different, as im- 
portant, as a situation in which maximal response to suggestions was desired 
and expected. 

2. Attempts were made to produce task motivation in the test situation; 
Le, after “rapport” was established, the experimenter tried to allay the 
subject’s apprehensions, to arouse his interest in the experiment, to enhance 
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his expectations that unusual and interesting events were forthcoming, and 
to facilitate his willingness to "try his best," "to let things happen," and 
“to cooperate.” 

3. The S stared at a fixed spot (Weitzenhoffer and Sjoberg) and listened to 
the monotonous sound of a metronome (Barber and Glass) ; remained rela- 
tively immobile for 15-20 minutes; while receiving repetitive suggestions 
that his eyes were closing and that he was becoming relaxed, passive, drowsy, 
and sleepy. 

4. The 8 was explicitly or implicitly rewarded (by the intonations of the 
experimenter's voice or by other cues) for “appropriate” responses to the 
experimental instructions or suggestions. 

5. The 8 was explicitly or tacitly rewarded for performing objectively “un- 
usual” experimental behavior, for example, for behaving in a “drowsy” or 
“lethargic” manner. 

Experiment I was designed to assess the relative effect of each of the above 
factors in producing enhanced “suggestibility.” "The hypotheses to be tested, 
derived from our previous studies (1-13, 17), are as follows: 

Hypothesis I. Comparable levels of “suggestibility” are produced by a 
conventional trance induction procedure (Factors 1-5) and by brief in- 
structions designed to produce task motivation in a test situation (Factor 
2). 

Hypothesis II. Comparable levels of “suggestibility” are produced by a con- 
ventional trance induction procedure (Factors 1-5) and by brief instruc- 
tions designed to produce task motivation in a test situation which is defined 
to the subject as “hypnosis” (Factors 1 and 2). 

Hypothesis III. Rewarding the § for correct responses on experimental 
tasks (Factor 4) facilitates response to subsequent test-suggestions. 

Hypothesis IV. Rewarding the § for performing “unusual” behavior in 


an experimental setting (Factor 5) enhances response to subsequent test- 
suggestions, 


B. EXPERIMENT I 
1. Method 


4. Subjects. A total of 138 students (126 males and 12 females) from 
three sections of the Fall 1961 elementary psychology course at Worcester 
Junior College participated in the experiment in fulfillment of the course 
requirements, The students had not participated in previous experiments 
of this nature and had not had prior contacts with the experimenter. 

The Edwards Personal Preference Schedule was first administered to 
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the three psychology sections. 'The students were then told that: the ex- 
periment involved imagination and perception as related to personality ; and, 
to complete the next part of the experiment successfully, it was absolutely 
necessary that subjects not discuss it with each other. 


The Ss were then randomly assigned by sex to one of six experimental 
groups, each of which contained 21 males and two females. 

b. Experimental conditions. All Ss were exposed to the experiment indi- 
vidually and treatment sessions of the six types were randomized. The 
experimental treatments were as follows: 


Condition 1, Conventional Trance Induction Procedure. Sscallocated to 
Group 1 were first told that they were to be hypnotized. They were then 
given the following instructions designed to produce task motivation in the 
hypnotic situation: 

I am sure that you will find hypnosis a most interesting experience. 
Your ability to be hypnotized depends on your willingness to cooperate. 
It has nothing to do with your intelligence or your will-power. If you 
want to, you can pay no attention to me and remain awake all the time. 
In that case, you might make me seem silly but you are only wasting 
time. On the other hand, if you pay close attention to what I say, and 
follow what I tell you, you can easily fall into a hypnotic sleep and 
experience the interesting things I will tell you to experience. In this 
case you will be helping this experiment and not wasting your time. 
Hypnosis is nothing fearful or mysterious. It is merely a state of strong 
interest in some particular thing. In a sense you are hypnotized when- 
ever you see a good movie and forget that you are part of the audience 
but instead feel a part of the story. Nothing will be done that will in 
any way cause you the least embarrassment. Your willingness to coop- 
erate and your interest is what I ask for. 


A standardized trance induction procedure was then administered as 
follows: the § was asked to fixate on a blinking light and to listen to the 
Sound of a metronome; and received repeated suggestions of eye-closure, 
heaviness, relaxation, lethargy, drowsiness, and sleepiness, and suggestions 
that he would perform and experience everything that was to be suggested. 
During the induction procedure, the $ was tacitly rewarded (by the into- 
nations of the experimenter’s voice) for complying with the suggestions. 

Upon completion of the trance induction procedure, standardized at 
15 minutes, eight test-suggestions which had been standardized and employed 
in previous studies (12, 17) were administered and scored as described 
below under Griteria of Suggestibility. 

Condition 2, Task Motivation in a Situation Defined as a Test of Imagi- 
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nation. 'To structure the experiment as a test situation and to control the 
amount of time the $ spent in the experimental setting, Group 2 Ss were 
first given two dittoed pages containing five Wechsler-Bellevue Verbal 
subtests and instructed to write the answers to the Wechsler items for a 
period of 15 minutes. During this period there was no conversation between 
the subject and the experimenter. After the Intelligence Test period was 
completed, the $ was given the following instructions designed to produce 
task motivation in a situation defined as a test of imagination : 


In the next part of the experiment I'm going to test your ability to 
imagine and to visualize. How well you do on the tests which I will 
give you depends entirely upon your willingness to try to imagine 
and to visualize the things I will ask you to imagine. Everyone passed 
these tests when they tried. For example, we asked people to close their 
eyes and to imagine that they were at a movie theater and were 
watching a show. Most people were able to do this very well; they were 
able to imagine very vividly that they were at a movie and they felt 
as if they were actually looking at the picture. However, a few people 
thought that this was an awkward or silly thing to do and did not try 
to imagine and failed the test. Yet when these people later realized that 
it wasn't hard to imagine, they were able to visualize the movie picture 
and they felt as if the imagined movie was as vivid and as real as an 
actual movie. 

What I ask is your cooperation in helping this experiment by trying 
to imagine vividly what I describe to you. I want you to score as high 
as you can because we're trying to measure the maximum ability of 
people to imagine. If you don't try to the best of your ability, this experi- 
ment will be worthless and Ill tend to feel silly. On the other hand, if you 
try to imagine to the best of your ability, you can easily imagine and 
do the interesting things I tell you and you will be helping this ex- 
periment and not wasting any time. 


Immediately following these instructions which subsumed a period of 
approximately one minute, the eight test-suggestions were administered and 
scored. 

Condition 3, Task Motivation in a Situation Defined as “Hypnosis.” 
Group 3 first wrote the answers to items from the five Wechsler-Bellevue 
Verbal subtests for a period of 15 minutes. Following the Intelligence Test 
period, this group was treated in the same way as Group 1 as described 
above, with the exception that the standardized trance induction procedure 
was not administered; that is, response to the test-suggestions was assessed 
immediately after instructions were given to produce task motivation in à 
situation defined to the subject as “hypnosis.” 

Condition 4, Control. The procedure for Group 4 was designed to assess 
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base-level response to the criterion suggestions. Ss in this group wrote the 
answers to the Wechsler subtests for a period of 15 minutes. Following this, 
they were told, '"The next part of the experiment is a test of your imagi- 
nation," and the test-suggestions were administered immediately. 

Condition 5, Reward Situation. Ss in Group 5 answered the Wechsler 
items orally for a period of 15 minutes and were verbally rewarded by the 
experimenter ("that's very good") for correct responses. The $ was then 
told that the next part of the experiment consisted of a test of imagination 
and the test-suggestions were administered immediately. « 

Condition 6, Rewarding of "Unusual" or Role-Playing Behavior. Subjects 
assigned to Group 6 were instructed as follows: 

For the first part of this experiment I want you to try to imagine that 
you are a 6-year-old boy (or girl). You come from a middle-class family 
and you are in the first grade in school. (The experimenter further 
describes the child's home environment and relationships with parents 


and siblings.) Now try to the best of your ability to imagine that you 
are this child. Answer my questions as if you are this child. 


During the following 5-minute period, the $ was given items from the 
Wechsler subtests to answer orally and was verbally rewarded ("that's 
very good") for responses similar to those expected from a 6-year-old child. 

The S was next instructed to imagine that he was a 20-year-old moron 
with a mental age of nine years; following this, he was instructed to 
imagine that he was a 96-year-old senile person. During this period 
(10 minutes) the $ was first rewarded for responses to the Wechsler items 
Which were similar to those expected from an adult with a mental age 
of nine and then rewarded for responses which resembled those expected 
from a senile person. 

Upon completion of the 15-minute period of rewarded role-playing the 8 
was told that the next part of the experiment also consisted of a test of 
imagination and the test-suggestions were administered immediately as 
described below. 

с. Test-suggestions (criteria of suggestibility). After each of the above 
experimental treatments was completed, the S was asked to close his eyes 
and was given eight test-suggestions: | 

1. Arm Lowering. Starting with the 85 right arm extended and hori- 
zontal, suggestions are given for 30 seconds that the arm is becoming heavy 
and is moving down. Scoring criterion: one point for response of four 
inches or more, 

2. Arm Levitation. Starting with the S's left arm extended and hori- 
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zontal, suggestions are given for 30 seconds that the arm is weightless and 
is moving up. Scoring criterion: one point for response of four inches or 
more. 

3. Hand Lock. $ is instructed to clasp his hands together tightly with 
fingers intertwined and place them in his lap. Suggestions are given for 
45 seconds that the hands are like steel, they are welded together, they cannot 
be taken apart. Scoring criteria: 14 point for incomplete separation of hands 
after 5-seconds effort; one point for incomplete separation after 15-seconds 
effort. Р 

4. Thirst “Hallucination.” Suggestions of extreme thirst are given for 
45 seconds, Scoring criteria: 1⁄4 point if S shows noticeable . swallowing, 
moistening of lips, or marked mouth movements; additional % point if the 
subject indicates during the post-experimental interview that he became 
thirsty during this test. 

5. Verbal Inhibition. Suggestions are given for 45 seconds that the 8% 
throat and jaw muscles are rigid and he cannot say his name. Scoring criteria: 
16 point if the S does not say his name after 5-seconds effort; one point if 
he does not say his name after 15-seconds effort. 

6. Body Immobility. Suggestions are given for 45 seconds that the 8% 
body is heavy and rigid and he cannot stand up. Scoring criteria: 72 point 
if subject is not completely standing after 5-seconds effort; one point if not 
completely standing after 15-seconds effort. 

7. "Posthypnotic-Like" Response. $ is told: “When this experiment 
is over I'll click like this (experimenter presents auditory stimulus) and 
you'll cough automatically. At the moment I click you'll cough." Scoring 
criterion: one point if the $ coughs in response to auditory stimulus. 

8. Selective Amnesia. $ is told that when the experiment is over he will 
remember all the tests except the one where he was told that his arm was 
moving up (Test-Suggestion 2), and that he will remember this test only 
when the experimenter says, “Now you can remember.” Scoring criterion: 
one point if the § does not refer to the amnesic task but recalls all other 
test-suggestions through Test-Suggestion 6, and then recalls Test-Suggestion 2 
in response to the cue words. 

Following the administration of the test-suggestions, the $ was informed 
that the experiment was over and told to open his eyes. The auditory stimulus 
was then presented (to score Test-Suggestion 7) ; and the 8 was asked to 
state what had occurred (to score Test-Suggestion 8). The maximum score 
attainable on the test-suggestions was eight points. 


2. Copies of The Scale of Eigh i zati for 
n ght Test-Suggestion d standardization norms 
the scale are available from the authors UPON Boss oo 
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d. Subjective reports. After the test-suggestions were scored, all 8s were 
asked the following questions and their replies recorded verbatim: 

1. Which of these eight tests did you try to resist? (The experimenter 
describes each of the test-suggestions.) 

2. Which of these tests did you actually feel? (The experimenter 
describes the test-suggestions that the 5 had passed with either М or 
1 point.) 

3. Which of these tests (test-suggestions passed) did you go along 
with just to follow instructions or to please me? 

4. Which of these tests (test-suggestions passed) could you have 
resisted if you had really tried? 


After the questions were answered, the 8 was admonished not to discuss 
the experiment with the other Ss and was then dismissed. 

e. Scoring criteria. Question 1 was scored as follows: one point for each 
of the eight test-suggestions which the S said that he had attempted to resist. 

'The remaining three questions were scored with reference to those test- 
suggestions which the $ had passed with a score of either J4 or one point, 
as follows: 

Question 2: one point for each test-suggestion passed which the 8 claimed 
that he had "actually felt." 

Question 3: one point for each test-suggestion passed which the S said 
that he went along with just to follow instructions or to please the experi- 
menter. 

Question 4: one point for each test-suggestion passed that the S said 
that he could have resisted if he had tried. 


2. Results 


Duncan's multiple range test (14) was employed to make multiple com- 
parisons among the six means on: (a) scores on the eight test-suggestions 
combined; (5) scores on each of the test-suggestions taken individually ; and 
(c) scores on each of the four questions (subjective reports).? 'The mean 
scores on each of these categories and the results of Duncan tests applied to 
the means are presented in Tables 1 and 2. 

a. Hypothesis I. The first hypothesis states that comparable levels of 


3. A series of variance analyses was also performed on the scores. The results 
9f these analyses paralleled the results of Duncan tests: (a) Scores on the eight 
test-suggestions combined differed significantly at the 1 per cent level of confidence 
F=784 with 5 and 132 df). (b) With the exception of Test-Suggestion 8 (Se- 
lective Amnesia), scores on each test-suggestion differed at the 5 per cent level or 
better. (c) Scores on Questions 2 and 3 differed at the 5 per cent level but scores 
on Questions 1 and 4 were not significantly different. 
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"suggestibility" are produced by (a) a conventional trance induction pro- 
cedure; and (Б) brief instructions designed to produce task motivation in a 
test situation. This hypothesis was tested by comparing the scores of Group 
1 (Conventional Trance Induction Procedure) with the scores of Group 
2 (Task Motivation in a Situation Defined as a Test of Imagination). 
Table 1 indicates that Ss in both Group 1 and Group 2 passed, on the 


TABLE 1 
MEAN Scores on Test-Succestions AND SUMMARY or DUNCAN MULTIPLE 
Rance Tests APPLIED TO THE MEANS 


Group $ 
ILS ÁÉÉCÉ 

Test-Suggestion 1 2 3 E 5 6 
1. Arm lowering 739a  .652ab 435be .304с .261с EJ 
2. Arm levitation .869a  .826ab .609b .391с .348c .З48с 
3. Hand lock 935a  .804ab .783аЬ .804ab .696b .652b 
4. Thirst “hallucination” 848a .913а 804ab -500b .522b .500b 
5. Verbal inhibition .869a .739аЬ .630abc ^ .674abc .543bc A78c 
6. Body immobility .891a .674ab 478b .609b .522b 435b 

7. "Posthypnotic"— 

like response .696a .609ab .565abc .478abc .348bc .217¢ 
8. Selective amnesia 391a .391а -261a 217a 130a 474a 
"Total 624a — S.61ab 4.56be 3.98cd 3.37cd 3.060 


Norr.—Means containing a subscript letter in common are not significantly different 
from one another at the .05 level by Duncan multiple range test. Any two means 
which do not contain a common letter in the subscript differ significantly from each 
other at the .05 level by Duncan test. 


average, approximately six of the eight test-suggestions. The results 
of Duncan tests applied to the means, as summarized in Table 1, 
indicate that the mean score of Group 1 on the total eight test-suggestions 
(6.24) does not differ significantly from the mean score of Group 2 (5.61); 
and the mean scores of the two groups do not differ significantly on any one 
of the eight test-suggestions taken separately. Table 2, which summarizes 
the results of Duncan tests applied to the four questions, indicates that the 
two groups differed in subjective reports, as follows: (a) the Trance In- 
duction group stated more often than Group 2 (or any of the other groups) 
that it did not try to resist the suggestions and that it just went along with 
the suggestions to please the experimenter; and (5) the Task Motivation 
group stated more often than Group 1 (or any of the other groups) that it 
had “actually felt” the suggested effects. 

The results thus fail to disconfirm Hypothesis I: it appears that a con- 
ventional trance induction procedure may be no more effective than brief 
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instructions designed to produce task motivation in a situation defined as 
а test of imagination in facilitating response to test-suggestions and in 
eliciting subjective reports that the suggested effects were experienced. 

b. Hypothesis 11. The second hypothesis states that comparable levels 
of “suggestibility” are produced by a conventional trance induction pro- 
cedure and by brief instructions designed to produce task motivation in 
a test situation which is defined to the S as "hypnosis" This hypothesis 
was tested by comparing the scores of Group 1 (Conventional "Trance 


TABLE 2 
MEAN Scores ох Four Questions (Suayective Киғоатз) AND 
Summary or DUNCAN RANGE Tests Аррілар To THE MEANS 


Group 
ee SI NEL 
Question 1 2 3 4 5 6 
1. Number of test-suggestions 
subject tried to resist. 1.69а 276b 243b 2.61b 3.04 3.30b 
`2. Number of test-suggestions 


passed which were "actu- 
ally felt." 3.83b — 5.22a 3.35b 2.74bc 1.82c 1.78c 
. Number of test-suggestions 
passed which subject went 
along with just to A 
instructions or to please the 
experimenter. 1.39a 04b — 478b 348b .$09b — .$26ab 
4. Number of test-suggestions 
кад which subject pe 
ave resisted if he ha 


- 


Induction Procedure) with the scores of Group 3 (Task Motivation 
in a Situation Defined as “Hypnosis”). The results of Duncan tests, as 
summarized in Table 1, indicate that: (a) the mean score of Group 1 
on the eight test-suggestions combined (6.24) is significantly higher than the 
mean score of Group 3 (4.56); and (6) the mean scores of Group 1 are 
higher than the mean scores of Group 3 on each of the test-suggestions taken 
individually and are significantly higher on three of the eight suggestions. 
The results thus disconfirm Hypothesis II: it appears that brief instructions 
designed to produce task motivation in a situation defined as “hypnosis | аге 
not as effective as a conventional trance induction procedure in eliciting 
enhanced “suggestibility.” 
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A comparison of the scores for Groups 2 and 3 suggests the possibility 
that defining the situation as "hypnosis" may be less effective in facilitating 
response to suggestions than defining the situation as a “test of imagination." 
Groups 2 and 3 were given similar instructions to produce task-motivation 
in the experimental situation. However, to Group 2 the situation was 
defined as a "test of imagination" and to Group 3 the situation was defined 
as “hypnosis.” Table 1 indicates that although the differences between the 
two groups fell short of statistical significance, the mean scores of Group 2 
were higher than the mean scores of Group 3 on each of the eight test- 
suggestions. " 


D 


Our unquantified observations of Ss’ behavior under Conditions 1, 2, 
and 3 suggested the following possible interpretation of these findings: (a) 
when the situation is defined as "hypnosis" but a conventional trance in- 
duction procedure is not administered, resistance is aroused in some Ss who 
view “hypnosis” with anxiety or fear; (b) when the situation is defined as 
a “test of imagination" less resistance is aroused; and (c) when the situation 
is first defined as “hypnosis” and then a conventional trance induction pro- 
cedure is administered, initial resistance aroused in some Ss by the conno- 
tations of the word “hypnosis” is abated by subsequent suggestions intended 
to produce relaxation, passivity, and drowsiness. Additional research is 
needed to quantify and to confirm these observations. 

c. Hypothesis III and ІУ. Hypothesis ПІ held that verbally rewarding the 
S for correct responses on an experimental task facilitates response to subse- 
quent test-suggestions. Hypothesis IV stated that rewarding the S for 
carrying out “unusual” behavior in an experimental setting enhances perform- 
ance on subsequent test-suggestions. "These hypotheses were appraised by 
comparing the scores of Group 5 (Reward Situation) and Group 6 (Reward- 
ing of “Unusual” or Role-Playing Behavior) with the scores of Group 4 
(Control). The results of Duncan tests, as summarized in Table 1, fail to 
support these hypotheses: the mean scores on the total eight test-suggestions 
of Groups 4, 5, and 6 (3.98, 3.37, and 3.06, respectively) do not differ sig- 
nificantly from each other; and the mean scores of the three groups are not 
significantly different on any of the test-suggestions taken individually. 

Table 1 also indicates that Control, Reward Situation, and Rewarding of 
Role-Playing Behavior were generally less effective in facilitating response 
to suggestions than Conventional Trance Induction Procedure, Task Motiva- 
tion in a Situation Defined as a “Test of Imagination,” and Task Motivation 
in a Situation Defined as “Hypnosis.” 
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3. Conclusions from Experiment 1 


The above experimental findings suggest the following tentative conclusions: 

1. Praising or verbally rewarding the $ for correct responses on an ex- 
perimental task or for "unusual" or role-playing behavior performed in the 
experimental setting does not seem to be a significant factor in enhancing 
performance on subsequent test-suggestions. 

2. Instructions designed to produce task motivation in a situation 
defined either as a “test of imagination" or as “hypnosis” are effec- 
tive in eliciting heightened suggestibility and heightened ability to perform 
behaviors which have been traditionally associated with the concept of 
“hypnotic trance." 

3. A conventional trance induction procedure may be no more effective 
than brief instructions designed to produce task motivation in a situation 
defined as a “test of imagination” in facilitating response to test-suggestions 
and in eliciting subjective reports that the suggested effects were experienced. 


C. Experiment II 


A major finding from the above experiment, that a conventional 15- 
minute trance induction procedure may be no more effective than ]-minute in- 
structions designed to produce task motivation in a test-of-imagination 
situation in evoking enhanced response to test-suggestions, appears crucial 
to theory construction in the area of “hypnosis” and requires additional 
empirical test. The hypothesis was tested again in Experiment II. 


1. Method 


a. Subjects. Thirty-six students (30 males and six females) enrolled in one 
section of the Spring 1962 introductory psychology class at Worcester 
Junior College served as Ss as part of their regular course requirements. The 
students had not participated in previous experiments of this nature and had 
not had prior contacts with the experimenter. 

As in the preceding experiment, The Edwards Personal. Preference 
Schedule was administered; and the class was told that: (а) the experiment 
was concerned with imagination, perception, and personality; and (5) to 
complete the experiment successfully it was necessary that Ss not discuss it 
with each other. The students were then randomly assigned by sex to one of 
two experimental treatments with 15 males and 3 females in each treatment. 

b. Experimental Conditions. Two experimental conditions from the pre- 
ceding experiment— Condition 1 (Conventional Trance Induction Procedure) 
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and Condition 2 (Task Motivation in a Situation Defined as a Test of 
Imagination)—were replicated with one change: the Wechsler subtests were 
not administered under Condition 2. 

Under the Trance Induction condition Ss were first given instructions 
designed to produce task motivation in the hypnotic situation and were 
then given a standardized 15-minute conventional trance induction pro- 
cedure. Under the Task Motivation condition subjects were not given 
a conventional trance induction procedure; instead, instructions designed to 
produce task motivation in a situation defined as a test of imagination were 
given for а l*minute period. Response to the eight test-suggestions that had 
been used in Experiment I was again employed as the dependent variable. 
Subjective experiences were assessed by the same four questions used in the 
preceding experiment. 

2. Results 


Table 3 summarizes the results. As this table indicates: (a) S in both the 
Trance Induction group and the Task Motivation group passed, on the 
average, approximately five of the eight test-suggestions ; (b) the two groups 
did not differ significantly in response to the eight test-suggestions combined 
and in response to any of the test-suggestions taken separately; (c) the two 
groups did not differ in response to any of the four questions (subjective 
reports). 

The results are thus in line with the findings obtained in the preceding 
experiment. In both experiments, comparable responses to test-suggestions 
and comparable reports of subjective experiences were found after (a) a 
conventional trance induction procedure and after (5) brief instructions 
designed to produce task motivation in a situation defined to the subject as 
a test of imagination. 

D. Experiment III 


In the above experiments Ss were given a series of eight test-suggestions 
and it appears possible that responses to the earlier suggestions in the series 
affected responses to the latter suggestions. Experiment III was performed 
to determine if instructions designed to produce task motivation in the test 
situation are as effective as a conventional trance induction procedure in 
enhancing response to a relatively "difficult" test-suggestion given alone. The 
test-suggestion selected for study consisted of suggestions of amnesia for 
experimental events. 


1. Method 


a. Subjects. Twenty-seven women enrolled in two sections of the Spring 
1962 elementary psychology course at Worcester Junior College participated 
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in the experiment in fulfillment of the course requirements. ‘These students 
had not participated in previous experiments of this nature and had not had 
prior contacts with the experimenter. They were told that the experiment 
involved imagination, perception, and personality. The Ss were randomly 
assigned to a Control condition (14 Ss) and a Trance Induction condition 
(13 Ss). 


TABLE 3 
Mean Scores on Еснт Test-Succestions AND ON Four Questions (SUBJECTIVE 
Reports) WITH f TESTS FOR SIGNIFICANT DIFFERENCE BETWEEN Groups 


Group 
Trance Task t tests of 
Test-Suggestion induction motivation difference 
1. Arm lowering 555 722 1.030* 
2. Arm levitation 611 At 994° 
3. Hand lock .583 .750 1.114* 
4. Thirst *hallucination" 694 861 .385* 
5. Verbal inhibition 611 611 or 
6. Body immobility 555 .583 .178* 
7. "Posthypnotic"— .500 AM 328° 
like response 
8. Selective amnesia 444 .388 .332* 
Total 4.55 4.80 .258* 
Question 
1. Number of test-suggestions 
subject tried to resist. 3.39 3.55 .200* 


2. Number of test-suggestions 


d t m Hi 
panied which were “actually 72 ан ame 


3. Number of test-suggestions 
passed which subject went along 
with just to follow instructions 


or to please the experimenter. 55 ^ 321° 
4. Number of test-suggestions 

Passed which subject could have 

resisted if he had “really tried.” 2.39 2.94 .728* 


* Not significant 


b. Experimental conditions: Control condition. To structure the experi- 
ment as a formal test situation, the Control group was given two dittoed pages 
containing five Wechsler-Bellevue Verbal subtests. S was instructed p to 
write the answers to the Wechsler items for a period of 15 minutes. During 
this period there was no conversation between the $ and the experimenter. 
Immediately following the Intelligence Test the 8 was given seven relatively 
meaningless tasks to perform as follows: 

1. Hold your right arm in front of you. Now let it fall into your lap. 


376 JOURNAL OF PSYCHOLOGY 


2. Raise your left arm as slowly as possible until it is pointed straight up. 
Now bring your hand to a normal position. 

3. Squeeze your hands together tightly. Now release them. 

4. Hold your mouth open and breathe through your mouth. Now close your 
mouth and breathe normally. 

5. Say your name. 

6. Stand up and then sit down. 

7. Cough. 

Upon completion of the tasks $ was told: 


In the next part of the experiment I'm going to test your ability 
to control your memory by determining how well you are able to forget 
something I will tell you to forget. Do you remember which shoe you 
put on first this morning? It is hard for everyone, including me, to 
remember how they put their shoes on. Most people can forget very 
easily what they did just a few days ago or even a few minutes ago. 
We've asked people if they remembered what they did one or two days 
ago at a certain time and a great majority couldn't remember off hand, 
unless they thought very hard and made an effort to remember. I often 
find it very hard to remember what I read in a newspaper or in a 
novel just a few minutes after I've read it. It really is very easy to 
forget some things. 

As you know, I just gave you seven tasks to perform as follows: (1) to 
let your right arm fall; (2) to raise your left arm; (3) to squeeze your 
hands together tightly; (4) to breathe through your mouth; (5) to 
say your name; (6) to stand up; and (7) to cough. 

In this next part of the experiment I want to determine how good 
you are at controlling your memory by forgetting the seven tasks which 
I just gave you, Now listen, this is very important. I want you to try 
to the best of your ability to erase from your memory all recollection 
of the seven tasks you have performed. Try to the best of your ability 
to forget the tasks. Forget them until I bring them back to your mind 
by saying “Now you can remember.” Now forget them completely. 


The $ was then given the Wechsler-Bellevue Information subtest; fol- 
lowing this, she was asked, "What can you tell me about the experiment up 
to now?” After the § replied, she was asked, “Was there anything else?" ; and 
then told, "Now you can remember everything perfectly well." Ss who had 


behaved as if they were amnesic for the tasks were asked two additional 
questions : 


A. Were you really unable to remember? 
B. How did you succeed in forgetting? 


c. Trance Induction condition. Ss assigned to the “trance induction" treat- 
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ment were first informed that they were to be hypnotized. Instructions were 
then given to alleviate apprehensions with respect to hypnosis and to produce 
personal involvement in the situation and positive motivation to perform well 
on the experimental tasks. A standardized 15-minute trance induction 
procedure was next administered which included eye-fixation on the blinking 
light of a metronome and repetitive suggestions of relaxation, feelings of 
heaviness, drowsiness, and sleepiness, Upon completion of the trance induction 
procedure, the $ was instructed to perform the seven relatively meaningless 
tasks in the same way as the Control Ss as described above. The experimenter 


then spoke as follows: 


I just gave you seven tasks to perform (the experimenter enumerates 
the tasks in the same way as with the Control group). Now listen, this 
is very important. You will erase from your memory all recollection of 
the seven tasks you have performed. You will forget all of the tasks. You 
will forget them until I bring them back to your mind by saying, "Now 
you can remember." You will forget them completely. 


'The $ was awakened ; the Wechsler Information subtest was administered ; 
and replies were obtained to the same questions which had been asked the 


Control group. 
2. Results 


Three Ss (21 per cent) in the Control group and three subjects (23 
per cent) in the Trance Induction group showed “symbolic amnesia,” i.e., 
they did not recall any of the tasks when asked, “What can you tell me 
about the experiment up to now?”, or when subsequently asked, “Was there 
anything else?” Each of these Ss then recalled at least six of the seven tasks 
when told, “Now you can remember everything perfectly well.” When 
subsequently asked, “Were you really unable to remember?”, these six 
subjects claimed that they had “actually forgotten.” 

The three “amnesic” Ss in the Control group gave the following answers 
to the question, “How did you succeed in forgetting?”: “I don’t know”; 
“I put them out of my mind by thinking of schoolwork and different things 
—that is, what I'll do tonight and tomorrow”; “I grouped the tasks together 
as ‘a group’ to be forgotten.” The three “amnesic” Ss in the Trance Induc- 
tion group answered this question as follows: “I don’t know”; “I forgot them 
because you told me to forget them”; “I just kept saying ‘forget’ to myself.” 

The number of Ss in the Trance Induction group exhibiting apparent 
“amnesia” (three of 13 Ss) does not differ significantly from the number 
showing apparent “amnesia” in the Control group (three of 14 subjects) 


(S132 25» 2708 
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3. Discussion 


The experimental results fail to reject the null hypothesis: it appears that 
suggestions of "amnesia" may be no more effective under a "trance induction" 
condition than under a control condition, provided that unselected Ss have 
been assigned at random to the two conditions and provided that the Control 
group is motivated to perform well on the experimental task. 

It should be emphasized that these results were obtained with a homoge- 
neous group of Ss who were randomly assigned to the hypnotic and control 
treatments. Ify as in some previous hypnotic experiments, individuals rated 
as “good” hypnotic Ss had been assigned to the “trance induction” condition 
and individuals rated as “poor” hypnotic Ss or unrated Ss had been assigned 
to the control condition, a higher proportion of Ss in the “trance induction” 
group may have shown behavior indicative of “amnesia.” However, such an 
experimental design confounds pre-existing differences in “suggestibility” with 
the treatment effects (8, 24). If “suggestible” individuals, that is, “good” 
hypnotic Ss, are allocated to the “trance induction” treatment, it is neces- 
sary, to control § differences, also to allocate "good" hypnotic Ss to the 
control treatment. If preexisting differences in "suggestibility" and motiva- 
tional factors and interpersonal variables are controlled, the results of the 
present experiment strongly suggest that the null hypothesis of no difference 
in response to suggestions of “amnesia” in a “trance induction” and a con- 
trol group will be difficult to reject. 

It should also be noted that the “amnesia” exhibited in the present experi- 
ment consisted of what Hull (19) has termed “symbolic or verbal amnesia,” 
that is: (а) Ss did not verbalize the “amnesic” tasks when asked by the ex- 
perimenter to state what had occurred; (b) they verbalized the tasks when 
the experimenter said, “Now you can remember”; and (c) they later testi- 
fied that they had “actually forgotten.” It does not follow from this that 

amnesia” would have been manifested if a person other than the experi- 
menter had conducted the interviews, or if the experimenter had described 
the “amnesic” tasks and asked the Ss if they recognized them. However, it 
should also be noted that when investigators refer to “posthypnotic amnesia” 
E manifested by "deep trance" or "somnambulistic" hypnotic Ss they refer 
in practically all instances to a similar "symbolic or verbal amnesia" as was 
manifested in the present experiment. The evidence available at present, 
recently reviewed elsewhere (9), appears to indicate that "good" hypnotic 
Ss who show “complete verbal or symbolic amnesia" when interviewed by 
the hypnotist: (@) recognize the material which they claim not to remember ; 
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and (5) characteristically show very little if any effects of the “amnesia” 
when tested by indirect methods which do not depend on verbal reports, 
such as assessment of practice effects or of retroactive inhibition effects. 
Furthermore, experimental studies have not been designed to determine if 
"good" hypnotic Ss who deny memory for experimental events when ques- 
tioned by the hypnotist also deny memory for the events when interviewed 
by a prestigeful person who is ostensibly not associated with the experiment 
but with whom Ss have a friendly or close relationship, Additional experiments 
are needed to test this possibility. 


E. Expsrmment IV 


Some months before the above experiments were performed, we had car- 
ried out an experiment to answer the following question: Are highly selected 
"deep trance" Ss more responsive than unselected control Ss to a "difficult 
posthypnotic-like suggestion," namely, to the suggestion to dream the fol- 
lowing night on a selected topic? This earlier experiment differed from Ex- 
periments I-III, as described above, as follows: (a) selected "good" hypnotic 
Ss were assigned to the experimental group and unselected Ss were assigned 
to the control group; and (b) an earnest attempt was not made to motivate 
the control group to perform well on the suggested task. The experiment 
was performed as follows: 


1. Method 


a. Subjects. Three groups participated: a group that was not given dream 
suggestions; a group given dream suggestions under control conditions; and 
a group given posthypnotic dream suggestions under “trance.” 

The Non-suggestion group and the Control group consisted of 35 and 
11 women college students, respectively, who had not previously participated 
in experiments of this nature and had not had prior contacts with the ex- 
perimenter. The Hypnotic group consisted of six women students; these Ss 
were selected from an original group of 72 women students at Regis College 
who had been tested for hypnotic susceptibility, as meeting criteria for “deep 
trance,” showing such phenomena as hypnotically-induced negative and 
Positive hallucinations, hypnotic age-regression, and posthypnotic amnesia. 

b. Experimental Conditions: Non-Suggestion Condition. The 35 Ss as- 
signed to this condition were told in a group setting that an experiment on 
dreams was being conducted. They were asked to watch carefully for any 
dreams that might occur during the following night and to record the dreams 
as soon as possible after their occurrence. 
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c. Control condition. The 11 control Ss were exposed to the experiment 
individually. To structure the experiment as a formal test situation, items 
from five Wechsler-Bellevue Verbal subtests were administered for a period 
of 15 minutes. The experimenter verbally rewarded ("that's very good") 
correct responses to the Wechsler items. Immediately after the Intelligence 
Test administration, $ was told that the next part of the experiment con- 
sisted of dream study, and was given the following suggestion: 

Tonight when you are in bed asleep you will have a dream about 
riding a bicycle. Sometime tonight when you are in bed asleep you will 
have a*dream in which you will ride a bicycle. When you wake up in 
the morning write the dream on a piece of paper and bring it to me. 

If the $ asked any questions concerning the dream suggestion, she was told 
that no questions could be answered until the experiment was completed. 

d. Hypnotic condition. The six hypnotic Ss were exposed to the experiment 
individually. To induce personal involvement in the situation the § was told 
that she was selected for the experiment because she possessed an ability 
which most people lacked—the ability to be deeply hypnotized—and that, 
possessing this ability, she would now have interesting experiences. A stand- 
ardized 15-minute trance induction procedure was then administered which 
consisted of: (a) eye-fixation on a light blinking in synchrony with the sound 
of a metronome; (5) suggestions designed to produce task motivation in 
the hypnotic situation; and (c) repetitive suggestions of relaxation, drow- 
siness, and sleepiness. Suggestions were next given to induce body immobility, 
regression to age three, and negative and positive visual hallucinations. Each 
8 appeared to enter “deep trance" and responded positively to the sugges- 
tions. Following this, the suggestion to dream the following night about "rid- 
ing a bicycle" was given in the same way as with the Control group as 
described above. S was then awakened, nothing further was said concerning 
the posthypnotic suggestion, and S was dismissed. 

e. Subjective reports. The following dittoed questionnaire was given the 
next day to those Ss presenting a dream concerned with "riding a bicycle": 

This is a scientific study of dreaming which will be published in a 


scientific journal. Please answer the following questions as truthfully 
and objectively as you possibly can: 


A. In what way did your dream about a bicycle differ from your 
other night dreams? 


B. When did you dream it?; in the middle of the night?; in the 
morning before awakening?; etc. 
C. Did you sleep normally? Did you wake up more than you usually 


do or sleep more fitfully? Did you have a harder time than usual in 
falling asleep? 
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2. Results 


a. Non-suggestion condition. Of the 35 Ss who were asked to record their 
might dreams without receiving dream suggestions, seven submitted reports 
of dreams. None of these dream reports included a bicycle in the manifest 
. contents. 

- b. Control condition. On the day following, nine of the 11 Ss who had 
received dream suggestions under non-hypnotic conditions reported either 
that they did not dream or that they could not remember their dreams. The 
‘other two Ss presented the following reports: 1 

“I had a dream in which I was riding a bicycle. There were a lot 
of other people riding too and they were going up a hill." 

"I went to bed at night and tried to dream about riding a bike. 
When I was almost asleep I started myself thinking about it and then 
different episodes that had occurred previously came to my mind—that 
is, a bike ride I once took with the girls." 


- In response to Item A on the questionnaire, both Ss wrote that their dream 
"was similar to or differed only in content from other night dreams. In re- 
‘sponse to Items В and C, the first § wrote that she was not certain when 
‘during the night the dream appeared, and that she had slept normally 
‘except that she woke up during the night and thought about the dream 
suggestion; the second S reported that the "dream" appeared before going 
deeply asleep and she had slept normally. 

c. Hypnotic condition. On the day following, four of the six hypnotic Ss 
reported that they did not dream or did not remember their dreams. The 
other two Ss presented the following reports: 

“I dreamt I was getting on a bike but then the alarm rang and I 
woke up.” 

“The fact that I was to have a dream concerning me riding a 

bicycle must have made an impression on my mind. In a semi-conscious 
sleep I saw a tiny figure on a bicycle impishly flitting in and out as 
if it was going through an obstacle course.” 
. In response to Items А and B on the questionnaire, both Ss said that the 
dream did not differ from other night dreams and it appeared in the morning 
before awakening. In response to Item C, the first $ wrote that she “woke up 
all through the night and kept thinking I would have to get back to sleep and 
dream about riding a bike”; and the second 8 wrote that she had not slept nor- 
mally—"I'm exhausted! I have the feeling of having been awake all night.” 
_ The number of Ss presenting “bicycle dreams” in the Hypnotic group 
ч (two of six 8s ) does not differ significantly from the number reporting such 
"dreams" in the Control group (two of 11 Ss) G8 = 1.69, Р > .19). 
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3. Discussion 


Although only a small number of Ss were used in this experiment and the 
differences between the groups did not attain statistical significance, there 
appeared to be a trend toward greater responsiveness to the dream suggestion 
on the part of the Hypnotic group: 33 per cent (two of six) of the Ss in the 
Hypnotic group and 18 per cent (two of 11) in the Control group complied 
with the dream suggestion. It should be noted, however, that this experiment 
was deliberately designed to favor the Hypnotic condition as follows: 
(a) The Hypnotic group but not the Control group had participated in a 
previous selection experiment in which it had interacted with the experi- 
menter and had an opportunity to form a friendly relationship with him. 
(b) The Control group consisted of unselected Ss. The Hypnotic group 
consisted of Ss meeting criteria for “deep trance”; this explicit criterion is 
difficult if not impossible to differentiate from an interrelated implicit cri- 
terion, namely, that Ss were highly responsive (with or without “hypnosis” ) 
to various types of suggestions. (c) Although the "trance induction pro- 
cedure” administered to the Hypnotic group included instructions designed 
to produce task motivation in the test situation, the Control group did 
mot receive motivating instructions. Additional experiments are required 
which control these factors. Hypnotic and control Ss should be randomly 
selected from a homogeneous group of “good” hypnotic Ss or from a homo- 
geneous group of unrated Ss (8, 24). Both groups should have a comparable 
amount of prior contact and association with the experimenter. Both groups 
should be given motivating instructions prior to the administration of the 
dream suggestion. The findings from the present experiment appear to 
indicate that if $ variables, interpersonal factors, and motivational variables 
are controlled, the null hypothesis, that hypnotic and nonhypnotic Ss do not 
differ in response to "posthypnotic-like" dream suggestions, will be difficult 
to reject. 

The foregoing results also indicate the possibility that "suggested dreaming" 
may differ in essential respects from natural nocturnal dreaming. Hypnotic 
and control Ss presenting "dreams" on the selected topic appeared to show 
a conscious desire to execute the dream suggestion (e.g., "I went to bed at 
night and tried to dream about riding a bike"). Also, three of the four Ss 
who ostensibly complied with the dream suggestion stated either that their 
sleep was disturbed or that they awakened during the night and thought about 
the dream suggestion; and at least two strongly implied that they had pur- 
posively tried to "create" the dream (e.g., “When I was almost asleep I 
started myself thinking about it [the suggested dream topic] . - "УАШ 
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| а previous study Fisher (16) had similarly observed that some if not many 
Ss who complied with suggestions to dream on selected topics “had strong 
conscious desires to dream, would remind themselves of the suggestions during 
the day and before falling asleep, would awaken frequently during the 
— night, think of the suggestion and make efforts to remember any dreams that 
they had." 
—.. Fisher's observations and the data obtained in the present experiment appear 
to be in line with other experimental findings, recently reviewed elsewhere 
_ (10), which suggest that: (a) "Dreams" presented by “deep, trance" Ss in 
,response to hypnotic or posthypnotic suggestions are produced when $ is 
awake (according to electroencephalographic criteria), not during light sleep 
_ аз appears to be the case during natural dreaming (23). (6) "Suggested 
dreams" may be functionally related to a factor which can be termed. pro- 
- visionally as “a striving on the part of the $ to ‘make’ the dream appear." 
Additional experiments are needed to determine if “hypnotically-induced 
| dreams" can be differentiated from “made-up dreams.” A “deeply hypnotized” 
group should be given the suggestion to dream at night on a selected topic. 
‘A control group should be asked to make-up a dream-like narrative on the 
same topic. The findings from the present experiment and from Fisher's (16) 
experiment suggest the hypothesis that both groups will present similar 
— "dream" reports. 
Е. Generar Discussion 


The results of the above experiments are in general agreement with the 
_ findings obtained in a series of other recent studies. Barber and Deeley (11) 
_ found that the performance which characterizes "deep trance” hypnotic Ss 
who have received suggestions intended to produce “color-blindness” can 
_ be elicited from control Ss who are instructed to try not to see the color red 
_ апа the color green on the Ishihara plates. Oswald (21) and Barber (1) 
have presented data indicating that a performance that can be evoked from 
‘some "deeply hypnotized” Ss—"hallucinating" colors on a gray card, and 
© subsequently reporting complementary colored afterimages (15, 22)—«an 
~ also be evoked from some motivated control Ss by instructions to imagine and 
_ to visualize the specified colors.‘ Barber and Hahn (13) found that instruc- 
Чо to imagine vividly a pleasant situation when noxious stimulation was 


М 4 Whether hypnotic Ss and control Ss who report complementary colored after- 
- images of “hallucinated” or imagined colors "perceive the negative afterimages, or 
are able to verbalize the appropriate afterimages as а result of previous experiences 
With complementary colors, is an unanswered question that requires further research 


© (ef, 18). 
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applied, given to appropriately motivated control Ss, were as effective as 
suggestions of analgesia given to “hypnotized” Ss in attenuating pain (pro- 
duced by immersion of a limb in water at 2°C for three minutes) as indicated 
by subjective reports of reduced pain experience and by reduction in respir- 
atory irregularities and forehead muscle tension. Also, a series of investi- 
gations, recently reviewed elsewhere (6), suggests the possibility that the 
behaviors and experiences subsumed under the terms “hypnotic blindness," 
“hypnotic deafness,” and “hypnotically induced negative hallucinations” can 
be elicited from appropriately motivated control Ss by simple instructions 
to try to remain inattentive and unresponsive to visual or auditory stimu-_ 
lation. Along similar lines, London and Fuhrer (20) have presented data 
indicating that “hypnotized” Ss do not differ from motivated control Ss on 
measures of muscular strength and endurance. In brief, the results of Ex- 
periments I-IV and the results of other recent studies indicate that some if 
not many behaviors and experiences that have been traditionally termed 
“hypnotic” can be performed and experienced by Ss who have not received 
a conventional “trance induction procedure" and who do not appear to be 
“їп trance,” provided that the Ss are motivated to perform well on the 
criterion tasks. 


G. SUGGESTIONS FOR FURTHER RESEARCH 


The foregoing results suggest four major areas for further research: 

1. Additional experiments are needed to compare a hypnotic group and 
a task-motivated group in performance of other behaviors which have 
been historically associated with the word "hypnosis" such as “hypnotic 
age-regression.” With respect to “age-regression,” the control group should 
be told in a convincing manner that previous experiences can be revived 
and relived by vividly imagining that one is at a former time. Following 
this, the control group should be given similar instructions as used in Ex- 
periments I and II to produce task motivation in the test-of-imagination 
situation. A series of studies reviewed elsewhere (5, 7) suggests that а 
Control group which has not been subjected to a procedure which has been 
traditionally termed a “trance induction” may not differ from a “Trance 
induction” group in response to suggestions of “аре-гергеѕѕіоп” provided that 
the Control group has been motivated to perform optimally on the imaginative 
task and provided that disbeliefs concerning the possibility of experiencing 
this phenomenon have been minimized. 

2. The task motivation treatment employed in Experiments I and Il, 
which was found to have a strong effect in facilitating “suggestibility,” 
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included a number of independent variables. Under this condition Ss were 
told that: others had done well on the imaginative tasks; they also could 
perform well if they tried to imagine vividly; and if they did not try to 
the best of their ability to cooperate and to imagine, they would fail the 
tests, the experiment would be worthless, and the experimenter would tend 
to feel silly. It thus appears that the task motivation treatment included 
the following, and possibly other, factors: (a) competitive strivings to 
perform as well as others; (5) strivings to maintain or to enhance self-esteem ; 
and (c) strivings to please or to fulfill the expectations of the experimenter. 
Additional experiments are needed to delineate the relative contribution of 
each of these variables to the treatment effect. 

3. The standardized “trance induction procedure” employed in the above 
experiments included explicit instructions designed to produce task motivation 
in the hypnotic situation. It appears possible that this “induction” procedure 
(and other conventional “trance induction procedures”) also included implicit 
task motivating factors; that is, the suggestions and manipulations which con- 
stituted the “trance induction” may have connoted the following to the Ss: 
“This is an unusual and important test situation in which you are expected 
to comply with all suggestions; if you do not try to the best of your ability 
to comply with the suggestions, you will disappoint the hypnotist, you will 
fail as an experimental $, and you will be hurting the experiment.” The 
experimental findings presented above suggest that explicit and implicit task 
motivating instructions may be the effective factors in a “trance induction 
procedure” making for enhanced suggestibility. However, the findings do 
not exclude the possibility that other components of an “induction” may also 
have an effect. For instance, it appears possible that requiring the $ to remain 
immobile with eyes closed for a period of time may itself facilitate response 
to suggestions. Additional experiments are required to determine if immobil- 
ity, eye-closure, induced “drowsiness,” and other factors subsumed under the 
term “trance induction procedure” contribute to the enhancement of sug- 
gestibility, or if these factors are irrelevant and explicit and implicit task 
motivating factors included in the “induction” are alone effective. 

4. There is little reason to believe that the “trance induction procedure” 
employed in Experiments I-IV, which was standardized and administered 
in the same way to Ss allocated to the hypnotic treatments, was maximally 
effective, It appears possible that higher levels of performance may be elicited 
by varying the “trance induction” to “suit the 8." However, there is also little 
reason to believe that the task motivation treatment administered to control 
groups in Experiments I and II had a maximal effect. Additional research 
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is needed to devise methods whch are more effective than those used in the 
above experiments in producing optimal levels of task motivation among 
control Ss. The results of the foregoing experiments suggest that if op- 
timal task motivating procedures are devised they may be found to be 
more effective than conventional “trance induction procedures” in elicit- 
ing "hypersuggestibility" and enhanced ability to carry out behaviors 
that have been historically associated with the word “hypnosis.” If further 
research confirms this prediction, the following interesting eventualities may 
arise: (a) traditional “trance induction procedures" may по longer be 
employed to elicit “hypersuggestibility” and may gradually become historical 
curiosities; and (2) the concepts of "trance" and “hypnosis” may be replaced 
by the more general psychological concept of task motivation. 


H. SUMMARY AND CONCLUSIONS 


Four experiments are presented comparing the performance of a "trance 
induction" group with the performance of one or more control groups under 
varying levels of induced motivation. 

In Experiment I an experimental group and five independent control groups 
were compared on response to the following eight test-suggestions: limb 
heaviness; limb levitation; inability-to-unclasp-hands; thirst “hallucination” ; 
verbal inhibition; body immobility; selective amnesia; and “posthypnotic-like” 
response. The experimental group was assessed on the test-suggestions after 
receiving a conventional trance induction procedure. One control group was 
assessed on the test-suggestions without receiving preliminary instructions. 
The other four control groups were tested on the criterion suggestions under 
one of the following conditions: after receiving brief instructions designed 
to produce task motivation in a situation defined to the $ as a “test of 
imagination"; after receiving instructions designed to produce task mo- 
tivation in a situation defined to the S as "hypnosis"; after receiv- 
ing verbal reward from the experimenter ("that's very good") for 
satisfactory responses on an experimental task; after receiving verbal reward 
for role-playing behavior performed in the experimental setting. The results 
indicated that: (а) Verbally rewarding or praising the S for “appropriate” 
responses on an experimental task or on role-playing tasks is not a significant 
factor іп? facilitating performance on subsequent test-suggestions. (^) Instruc- 
tions designed to produce task motivation in a situation defined to 
the 8 either as a "test of imagination" or as "hypnosis" are effective 
in eliciting heightened suggestibility and heightened ability to perform “hyp- 
notic-like” behaviors. (c) A conventional trance induction procedure may be 
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no more effective than brief instructions designed to produce task motivation 
in a test-of-imagination situation in producing enhanced ability to perform 
and to experience phenomena that have been historically associated with the 
word: “hypnosis.” 

Experiment II replicated the major findings of Experiment I. Two 
groups of randomly selected Ss participated. One group was given instructions 
for a one-minute period designed to produce task motivation in a 
situation defined to the $ as a test of imagination. The other group 
was given a conventional 15-minute trance induction procedure, Both 
groups were assessed on response to the eight test-suggestions that had been 
used in the preceding experiment. Comparable levels of overt response to 
the test-suggestions and comparable subjective reports that the suggested 
effects were experienced were found after the one-minute task motivating pro- 
cedure and after the 15-minute conventional trance induction procdure. 

In Experiment III unselected Ss were assigned at random to a control 
and a “trance induction" condition. The criterion task consisted of response 
to suggestions of amnesia for experimental events. An attempt was made to 
motivate the Control group to perform well on the criterion task. The two 
groups did not differ in response to the suggestion; a comparable proportion 
of Ss in both the Control group and the “Trance induction" group did not 
recall the experimental events until told, “Now you can remember," and 
subsequently testified that they had "actually forgotten." 

Experiment IV assessed response to a “posthypnotic-like” suggestion to 
dream the following night on a specified topic in a selected group of "deep 
trance" $s and in an unselected group of control Ss. In this experiment 
the “Trance” group received motivating instructions but the Control group did 
not receive such instructions. Although the differences between the groups 
did not attain statistical significance, there appeared to be a trend toward 
enhanced response to the dream suggestion on the part of the "deep trance" 
group. 

'The discussion relates these findings to other recent experimental studies, 
specifies the implications of the findings for further research, and draws the 
following conclusions : 

1. Task motivation in the test situation appears to be a significant 
factor in producing “hypersuggestibility” or "ability to perform ‘hypnotic- 
like’ behaviors.” 

2. It appears possible that many if not all of the phenomena that have 
been historically associated with the word “hypnosis” can be elicited without 
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the administration of a procedure that has been traditionally termed a "trance 
induction" and without the Ss appearing to be “in trance," provided that 85 
are motivated to perform well on the criterion tasks and provided that dis- 
beliefs concerning the possibility of experiencing the phenomena have been 
minimized. 

3. If these experimental findings are confirmed in replicative studies, 
the concepts of "trance" and "hypnosis" may no longer be useful in concep- 
tualizing the factors involved in “hypersuggestibility” and performance of 
so-called “hypnotic behaviors"; response to “direct suggestions" or "com- 
mands” andeperformance of behaviors traditionally associated with the word 
"hypnosis" may be more parsimoniously conceptualized under the more general 
psychological concept of task motivation. 
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A. INTRODUCTION 
Despite the fact that our society is characterized by a phenemenal degree 


:of change, a science of change has woefully lagged behind the crucial phe- 


nomena. This is evident in the field of group and organizational behavior. 
On the one hand, we can observe the often acknowledged pre-occupation 
produced and revealed by rapid technological strides.? On the other hand, 
we observe the dearth of systematic studies on the process of social change; 
a glaring lack in view of the constancy of change embedded in group and 
organizational life. 

Stating the issue, of course, never solves that problem. But it may be 
fruitful in this case to examine some of the factors accounting for the defi- 
ciency of a viable theory of organizational change. 


1. Control of Antecedent Conditions 


Social scientists rarely have the opportunity to induce changes in natural 
organizations and measure their consequences.) Change occurs either in an 
unanticipated way or is planned by those with privileged status. On occasion, 
a social scientist who happens to be on the scene and who is alert may sys- 
tematically observe such a change—serendipity willing—and study the ongoing 
process. Gouldner's study of a strike (7) is one such example. Lieberman's 
study of attitude change (12) is another. These situations are infrequent 
and rely heavily on the individual researcher to exploit his opportunities, Yet 
even when the occasion exists, the social scientist is beset by an inability to 
precisely measure and control the change-induction. 


* Received in the Editorial Office on June 19, 1962, and published immediately at 
Provincetown, Massachusetts. Сорун by Due До Can МИМ 
1 Thi is based research sponsored by the се 0: v r 
his report is based on research Sl Nonr 492(05), Task No. NR 170-255. 
Relations Center of Boston University. 
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2. Lack of Systematic Data 


Do traces of the past co-exist with the present pattern or is the present 
a function of certain historical forces? "This question echoes one of the chief 
doctrinal disputes in the social sciences between field theory and psycho- 
analytic theory, between competing models of economic growth and between 
different schools of social movements.* This issue is always capable of gener- 
ating a heated exchange given the inadequacy of systematic data. The main 
difficulty has been the perceived inability to experiment with artificially 
induced historical data.® 

3. Time Unit : 

Another deterrent to the systematic study of change processes has been the 
realistic problem of time perspective. The investigator has a limited period 
of time to study the phenomena, whereas change may unfold slowly, over a 
period of years, before the full effects could be shown and measured. This 
may account for the fact that most studies of change are historical in nature; 
that is, they deal with events which have taken place, which can be discussed 
from a vantage point of completion and separation. 

The field of small groups, for example, which is characterized by a 
prolixity, a rigor, an experimental posture which has no equal in social 
psychology, with the possible exception of attitude measurement, has pro- 
duced relatively very few studies on change. It seems impossible to simulate 
laboratory conditions which approximate change in natural settings. Most 
studies have been characterized by what one of the present writers (1) has 
called the “fifty-minute group." For the most part, this is not an exaggeration. 


4. Size and Generalizability of the Human Unit 
Most theories of social change deal with large collectivities, societies and 
cultures. It is not obvious that the dynamics of change are similar for 
different orders of size. Until we have comparative data, the answer is not 
easily forseeable. Furthermore those brilliant studies mentioned above 


reach levels of abstraction such that operational and empirical referents to 
other group studies cannot easily be made. 


* For a discussion of this issue, see Moore, B., “Sociological Theory and Contem- 
porary Politics," Am. J. Sociol., 1955, 61, 107-115. 
_5 For ^ discussion of the application of the evolutionary model to the studies of 
linguisties, genetics and culture, see Gerard, R. W., Kluckhohn, C. & Rapoport А» 
eee aes Cultural Evolution: Some Analogies and Exploration,” Behav. $c. 
rex ара 
è D. Reisman's The Lonely Crowd, Yale Univ. Press, 1950; E. Fromm's Man for 


HRS 1947; and A. Toynbee's A Study of History, Oxford Univ. Press, 
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On the other hand, there exist numerous studies which do not suffer from 
excessive abstraction, but rather from restriction to their operational and 
empirical referents. "These for the most part are excellent studies of change, 
providing rich clinical data about specific cases." The study of change needs 
to include the positive qualities of both approaches referred to above. It needs 
to include descriptions of the properties of the situations under focus and 
classification of these properties so that greater abstractions can be made and 
generalizations validated. 

All the foregoing has been said not to suggest that we can change defeat to 
victory, but to enumerate some of the obstacles preventing the*development 
of more valid hypotheses concerning organizational change, which is the 
major interest of this paper. 

Communication networks are suitable as a medium to begin such a task. 
The major substance of the relationships between members of any group is 
the communications among them. Everything must be done through some 
kinds of channels of communication, regardless of the contents of the tasks 
involved. A great many studies have been done using communication networks 
as experimental devices for contrasting the effects of different types of work 
structures on the behaviors of problem-solving groups.* 

'The initial impetus to these studies and probably the major justification 
as a procedure for studying groups in this manner was the belief that 
there were inducable topological properties of groups whose effects could be 
tested experimentally.) As often happens to a movement, once the primary 
creative impetus of the originators ceases, the original character of the 
movement is lost and new missions are adopted in a splintered fashion. In 
the case of studies of communication networks, the original Lewinian 
topological emphasis has disappeared. The early concern with establishing 
dimensions for comparing the structural properties of groups was discon- 
nected from subsequent research interests. With a few exceptions, Shaw (14, 


7 Examples of this more clinical approach to change are: Jackson, J. M., "The 
Effect of Changing the Leadership of Small Work Groups," Human Relat., 1953, 6, 
25-44; Messinger, S. L., “Organizational Transformation: A Case Study of a De- 
clining Social Movement," Amer. Rev. Sociol., 1955, .20, 3-10; Richardson, SUA, 
“Technological Change: Some Effects on Three Canadian Fishing Villages" Human 
Organ., 1952, 11, 17-27. ГА 

8 For descriptions of most of the studies in this area, see Glazner, M, & Glazer, 
R., “Techniques for the Study of Team Structure and Behavior; Part II, Empirical 
Studies of the Effects of Structure," American Institute for Research, Pittsburgh, 
Pennsylvania, 1957. ^ 1 

9 For a discussion of the application of Lewinian topological concepts to the study 
of group structures, see Bavelas, А., “A Mathematical Model of Group Structures, 
„App. Anthropol., 1948, T, 16-30; also Bavelas, A., “Communication Patterns in Task- 
oriented Groups,” J. Accoust. Soc. of Amer., 1950, 22, 725-730. 
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15, 16, 17) in particular, research in the area of communication networks 
has not been systematic. One of the more promising series of efforts in this 
area has been connected with how groups organize for work in different 
communication networks (8, 9). Even these studies dealing with the organ- 
izing responses of people have only partly explored the potential of communi- 
cation networks as a valuable testing ground for the study of groups. For 
example, studies of groups in communication networks have dealt with 
groups in static situations (one kind of network). This certainly in and of 
itself is not inappropriate. However, what has probably happened is that the 
ease of studying groups in a single time slice has suppressed important latent 
interests in studying the unplanned activities of members of work groups 
under conditions of change. We certainly need descriptive generalizations 
about how people solve problems when they are in one kind of communication 
network as opposed to another. However, the focus of study, once such 
generalizations have been developed, needs to include concern for descriptions 
of how people react to changed situations. 

This report consists of two experiments. Experiment I was a broad 
exploratory study in which a number of questions were investigated in ad- 
dition to that of how groups organize for work when their communication 
networks are changed. Only the organizational findings will be reported here, 
since they provided the basis for deriving the organizational hypothesis 
tested in Experiment II. For a complete report of Experiment I, see (3)- 


A. EXPERIMENT I 
1. Predicting Organization In Changed Communications Networks—l 


a. Aims. This study was intended to explore the effects of changes in the 
communication networks of problem-solving groups on efficiency, organization 
and satisfaction. Studies of communication networks have typically been of 
one hour’s duration or less in which groups worked in one kind of com- 
munication network throughout the experiments. They have demonstrated 
that differences in efficiency, satisfaction and organization are produced by 
different communication networks.!? These differences have been shown to be 
related to the kind of task used (10, 13, 16). For problems that are routine 
and repetitive, the more a communications network allows for equal partici- 
pation, the higher is the satisfaction and the lower is the efficiency in times 
taken to solve problems and number of correctly solved problems. The effects 
of experience in more than one network have not been determined. The basis 


10 Op. cit. footnote 8. 
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for predicting the specific nature of the effects of different prior network 
experiences are equivocal and indirect. Because of this, three sets of predictions 
were used in this study, representing the logically possible outcomes of the 
effects of prior experience, The predictions compare the behaviors of groups 
that will have had experience in only one network with those of groups in 
an identical network but that will have had prior experience in a different 
network. The first set was based on the assumption that a difference in prior 
experience would not lead to differences in efficiency and satisfaction. The 
second set was based on the assumption that the occurrence of a change in 
network, regardless of the kind of prior experience, would lead to higher 
efficiency and satisfaction.!? The third set was based on the assumption that 
the particular kind of past experience would affect subsequent performance.!? 
Prior experience in a more efficient network would lead to higher efficiency. 
Prior experience in a less efficient network would lead to lower efficiency. 
The same would be expected of satisfactions. 


B. Метнор 
1. Apparatus 


The apparatus used in this research was essentially the same as that used 
in the Leavitt study (11). The subjects were seated around a circular 
table so that each was separated by a vertical partition from the center to 
the edge of the table. At the center of the table was a five-layer pentagonal 
box with opening (slots) connecting all booths, and permitting subjects to 
push written messages to those with whom they were allowed to com- 
municate. This apparatus allowed for the arrangement of any kind of 
communication network, simply by blocking up the appropriate slots. The 
networks referred to in this experiment and Experiment II are shown in 
Figure 1. Each booth had six mounted switches, each of which was labeled 


11 This assumption is consistent with that of the classical model of organization 
in which prior experience would be expected to play a minimal role in the outcomes 
of changes. When the properties of the new conditions are known and when the 
means of production and major relevant production contingencies are understood, 
there is assumed to be known all that is needed for control and prediction of the 


outcomes of changes. 


to resistance, and consequently, lower perform : 
for each belief is inconclusive. Preference dictated selection of the former. 


. 18 This assumption is consistent with that о 
in many psychological and sociologica 
common sense appeal. 
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and represented one of the possible answers. By pulling a switch, a subject 
automatically shut off a reaction timer and electrically registered his response 


on a master panel. 


Completely connected 
network Circle network Chain network Wheel network 


Group centrality Group centrality Group centrality Group centrality 
Index — 25 Index — 25 Index — 26.1 Index — 26.4 
FIGURE 1 


COMMUNICATION NETWORKS AND THEIR CHARACTERISTICS 


'The wheel network is considered the most structured and hierarchical on 
the basis of its centrality index (11). A group centrality index is the sum 
of the relative centrality indices of the positions. The centrality index of any 
position is defined as the ratio of the sum of the distances (number of steps 
to communicate) from all members to all members over the sum of the 
distances from a given position to all others. The higher the group centrality 
index the greater the inequalities in the communication opportunities of 
members in it. "Thus, the wheel network represents the greatest degree of 
inequality. In this network, each of four members could communicate to the 
fifth (central position) person, but to no one else. The fifth person could com- 
municate to everyone directly. The others had to go through him if they 
wanted to communicate with someone else. These four members were equal 
to each other in the communication restrictions imposed on them, but were 
much more restricted than the fifth member. The wheel typically follows a 
problem-solving procedure in which the four peripheral members send their 
information to the fifth or center member who decides on an answer and 
sends it back to them. This system is referred to as a central-hub. 

The chain network is next highest in centrality, and consequently in res- 
triction and communication inequality. In this network, there are two 
members who serve as end men, each of whom has one person with whom 
he can communicate directly. To this person the end men typically send 
information. Each of these persons serve as relay men, sending their informa- 
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tion along with that of their respective end men to the fifth person in the 
group who collates the information, decides on an answer and sends it to the 
two relay men, who in turn, send the answer to their respective end men. 
Thus, each relay man can communicate directly with two people: an end man 
and the central person. The central person communicates also with two 
men, the relay people. In this position, he is in closest direct contact with all 
the members of the group. This system is referred to as a relay. 

The circle network contrasts sharply with both the wheel and the chain 
networks. In it, every member has equal communication opportunities. 
Each can communicate with the persons directly to his immedidte right and 
ieft. Members in the circle network typically follow a problem-solving 
procedure in which information is passed around by all members to all 
members. Each person then acts as his own decision-making center. This 
system is called a circuit. 

In the competely-connected network, just as in the circle network, every 
member has equal communication opportunities, hence the same group cen- 
trality index exists for both. But the completely-connected network, as 
opposed to the circle, imposes no communication restrictions on members. 
Members typically solve problems by passing and receiving information di- 
rectly to and from others, then forming answers independently. This system 
is called an each-to-all. 

2. Procedure 


'Two hundred subjects, paid volunteers, drawn from undergraduate 
classes at Boston University, were randomly assigned to forty groups of five 
men each. Ten groups were run in each of four experimental conditions. "The 
four experimental conditions were: (a) Circle-wheel (c-w) in which groups 
first had to try to solve thirty problems in a circle network and thirty more 
in a wheel. This represented a change from a less to a more structured net- 
work. (b) Wheel-circle (w-c) in which groups had to try to solve thirty prob- 
lems in a wheel network and then thirty more in a circle network. This 
represented a change from a more to a less structured network. (c) Circle- 
circle (c-c) in which groups had to try to solve sixty problems in a circle 
network. (4) Wheel-wheel (w-w) in which groups had to try to solve sixty 
problems in a wheel network. 

Subjects, randomly assigned to positions (which were distinguished by 
having different colors) in their networks, were used only once. Each group 
spent from three to four hours in the experimental room. No subjects were 
used who had any knowledge of the experiment or who were color blind. 
Subjects were not informed of the kind of network in which they worked, 
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but could find out for themselves. By sending messages about who was com- 
municating to whom, subjects were able to find out who was performing par- 
ticular functions. Before actually solving the problems, the subjects read 
instructions which stressed the importance of working as a team as quickly as 
possible to get the correct answer. The procedure for each of the sixty prob- 
lems was as follows: each subject was given a card, labeled by color and 
trial number, on which appeared a set of five out of six possible symbols. 
Each subject's card was different, in that the symbol lacking, the sixth one, 
was different in each case. Thus, for any given problem (called a trial) 
there was only one common symbol. The task was for each member to find 


the common symbol. Only written communication was allowed, between' 


those who had open channels. There was no restriction on the amount of in- 
formation in a message. Subjects were allowed to pass answers along. A trial 
was ended when all five subjects had registered answers. Subjects filled out 
questionnaires at the end of every fifth trial (five questions: certainty of 
answers, job satisfaction, existence of leadership, interpersonal satisfaction 
and interest in task). Each item had four alternatives, i.e., very certain of 
answers, somewhat certain of answers, somewhat uncertain of answers and 
very uncertain of answers. 

Change was introduced after thirty trials, since previous research (2) had 
indicated that after thirty trials both wheel and circle conditions had sta- 
bilized the times taken to solve problems. The physical changes in communi- 
cation channels were accomplished by substituting new pattern cards for the 
old ones which originally defined the communication networks (which blocked 
up various slots, and left others open in a systematic fashion). Changes were 
thus introduced without requiring any physical movements on the part of 
members. 

C. RESULTS 


Only the results on the developments of problem-solving systems will 
be reported here, since these led to the hypothesis tested in Experiment IL 


1. Problem-solving Systems 


How groups organized for solving problems was determined by content 
analyses of message cards. A unit was defined as a sentence or a meaningful 
part of one. Kind and stability of organization were determined by coding 
information and answer exchanges. The procedure was similar to that used by 

14 Data about the information a i i 

nd answer exchange patterns in Experiment I are 
presented only for the w-c condition (Tables 1 and 2) which is an integral ран 


of Experiment П. The kinds of problem-solving systems that were developed in а 


conditions (w-c, c-c, уу-уу, i i i ^ 
,e6 c-w, in Experiment I, and сс-сс and w-cc in Experimen 
II) are summarized in "Table 8. З ‹ mim 7 
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Guetzkow and Simon (9). The communication channels for each trial for 
each group were analyzed separately for information and answer flow. Two 
categories were used: the presence or absence of information and answer 
message units. The results of analyses in the separate trials were combined 
into blocks of five trials. The channels in each block were then sorted into 
three categories: 

(1) Column A for channels that were intermittently used—at least once 
on one trial but less than all five trials of a block. 

(2) Column B for channels that were always used—at least once on each 
of the five trials of a block. ч 

(3) Column C for channels that were never used—not used even once on 
any of the five trials of a block. 

For each group as the result of the above procedure there was obtained a 
series of trial blocks whose inspection enabled the experimenters to locate 
role differentiation where it did develop, on the basis of how positions in the 
communication networks were consistently and strategically placed in the 
information and answer exchange patterns. The results for each of the four 
experimental conditions is summarized as follows: 


2. Information Exchange Patterns in c-c Groups 

The information exchange patterns of the circles (c-c) started out as, and 
continued to be throughout, the kind in which each subject sent and received 
information from everyone with whom he was in contact.!5 The exchange pat- 
terns of information units revealed no role differentiation. There were neither 
centers for receiving nor special parts for sending in the circle groups. With 
very few exceptions, c-c groups throughout used all channels almost always 
for information exchanges. 


3. Answer Exchange Patterns in c-c Groups 

The answer exchange patterns of the circles were similar to their infor- 
mation exchanges. Communication channels were primarily intermittently used. 
Only infrequently were channels used always. 

Problem-solving systems developed by the c-c groups can be summarized 
as follows: c-c groups conformed to a great extent to the operating limits of 
their networks. Each member used the channels available to him, continuously 
and in the same manner. Every member served as his own sending and re- 
de kings рем apport озиб Ate mort eal. eo dereka ia diferent kinds of 


networks are those that conform to the formal structures of the networks and tend 
to fill out the forms of the networks by utilizing all available channels. 
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ceiving station for processing information. Since practically all channels were 
used from the very beginning for this purpose, c-c can be considered to have 
stabilized very early in this respect. Answer exchanges, as might be expected, 
did not show a constant usage of channels, since members did not depend on 
others for answers but only for information and occasionally checking of 
answers. Thus, it was reasonable that channels used in answer exchanges 
would not have exhibited the constancy and stability of the information 
exchanges. Summing up, the c-c groups developed circuit problem-solving 


systems. 


1 TABLE 1 
INFORMATION EXCHANGE PATTERNS FOR Wueet-Circte Groups (W-C) iN BLOCKS 
or Five TRIALS FOR TRIALS 31-60 


Trial block 


7 8 9 10 11 12 
Group ARG DA B G; у AB С AUBUQ A.B С: -ABES 
1 ЖОРА 244 0 4 6 04 6 04 6 0 46 
2 4254.1 Se 90$ 44 2 1n 5 0 4 6 0 4 6 
3 2s 0 24 4 T 4S 0 4 6 0 4 6 046 
4 ПЕ) [t ы 145 0 4 6 0 4 6 0 4 6 
5 70153. О 334 14 5 0 4 6 0 4 6 0 4 6 
6 VREST Dare? 215820 082 fin 9 02 i792 
7 4 42 0 4 6 0 4 6 0 4 6 0 4 6 0 4 6 
8 45170 3 010 073.5 3 6.41 1.6, 3 06 4 
9 3T 0 22:01 2 44. :3 0 4 6 04 6 0 4 6 
10 0 10 0 229g 35122, па 4^5 04 6 046 


A = Channels used intermittently. 
B = Channels always used. 
C = Channels never used. 


4. Information Exchange Patterns in w-c Groups (see Table 1) 


The information and answer exchange patterns of the circles that came 
from wheels (w-c) were extremely different from those of the groups that 
had always been circles (c-c). None of the c-c groups and eight out of the 
10 w-c groups developed into perfect relay systems, P«.01 using Fisher's 
exact test. A relay system typically develops in a chain network and is one in 
which one of the communication links of the circle network is unused, and in 
which three different kinds of roles develop: (4) a center man who receives 
information from the person to his right and the person to his left (both 
called relay men); (b) two relay men each of whom receives information 
from one man (not the center); and (c) two end-men each of whom sends 
information to and receives answers from one relay man. "Thus, in е w-c 
groups there developed special parts for sending and receiving information. 
Data supporting such statements come from the following: of the 10 жс 
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groups, eight developed perfect relay systems by the beginning of trial block 
11 (Trial 21). No channels were used intermittently (zeroes in trial block 
11, Column A). Four channels were always used (4's in Column B, trial 
block 11) (two end-men sent to two relay men who sent to the center man). 
Six channels were never used (6's in the Column C, trial block 11). Al- 
though all eight perfect relay systems did not develop before trial block eleven, 
they had developed either relay or relay-like problem-solving systems by the 
beginning of trial block 10 (Trial 46). Six were perfectly developed relay 
systems and two were relays except that the communication link between 
end-men was used intermittently and extraneously. . 


TABLE 2 
ANSWER EXCHANGE PATTERNS FOR WHEEL-CiRCLE. Groups (W-C) iN BLOCKS 
or Five TRIALS For TRIALS 31-60 


Trial block 
7 8 9 10 n 12 
Group ATEC ABC ABC ABC ABC ABC 
JOP omo saute mensi Piste ipe inicie 
1 9. 1.0 24 4 24 4 129,75 0 4 6 0 4 6 
2 7512 Sas 15975 046 0 4 6 0 4 6 
3 $4, 2.-8 24 4 0 4 6 04 6 0 4 6 04 6 
4 10 0 0 24у 4 04 6 04 6 04 6 0 4 6 
5 Trid x 4 2 4 3:34 2.4 4 04 6 04 6 
6 Sic Sex $.0 2 8 0 2 244 244 244 
7 04 6 2 13476 04 6 04 6 046 0546 
8 9*/ OUT р ар.) 145 622 1' 4 3 1 * 5 
9 30354 57273 10475 046 046 046 
10 $ 20 442 ЗЕЕ $4 5 14 5 24 5 


A = Channels used intermittently. 
B = Channels always used. 
C = Channels never used. 


5. Answer Exchange Patterns of the w-c Groups (see Table 2) 


_ The answer exchange patterns of the w-c groups paralleled those of the 
information exchange patterns. Seven of the ten w-c groups developed into 
perfect relay systems. Two of the remaining three w-c groups developed into 
almost perfect relays. The communication link between end-men was in- 
termittently and extraneously used (it did not interfere with relay operation). 
The answer exchange patterns were fully developed by the beginning of 
trial block 11. As in the case of the information exchange patterns, the 
answer exchange patterns of the relay system had for all apparent purposes 
been developed by the beginning of trial block 10, Trial 46. 

To sum up for the information and answer exchange developments of the 
w-c groups: Groups that were placed in circle networks, but which had had 


402 JOURNAL OF PSYCHOLOGY 


problem-solving experience in wheel networks, developed relay problem- 
solving systems characteristic of chain networks. 'These relay systems were 
characterized by having three kinds of differentiated roles: (a) center men 
who collected information from and sent the answers to relay men, (b) 
relay men who had collected information from and sent answers to end-men; 
and (c) end-men who just sent information. 


6. Information Exchange Patterns in w-w Groups 


Groups exchanged information in the following way: the four peripheral 
members sent their information to the central member. He did not pass his 
own information along to the others. This central-hub type of information 
exchange pattern had developed by the third trial block. 


7. Answer Exchange Patterns in w-w Groups 


Groups developed the following kind of answer exchange pattern: the 
central member passed on the answers to the four peripheral members after 
having collected information from them. This central-hub pattern was 
developed by the third trial block. 


8. Information and Answer Exchange Patterns in c-w Groups 


Groups in the c-w condition developed the same kind of information and 
answer exchange patterns as those which had always been in wheel networks, 
namely central-hub systems. 


9. Summary of Results 


The results of analyses on the developments of problem-solving systems 
(and other results—see (3) for a complete report) support the assumption 
that the particular kind of prior network experience would affect subsequent 
performance. Prior network experience influenced how members organized 
for solving problems, how quickly and correctly they solved problems, how 
certain they were of their answers, how satisfied they were and whether or 
not leadership was continuous from one network to another. 


D. Discussion 


The Organizing responses of groups in new networks were influenced by . 


their organizational experiences in prior networks. Training was transferred 
when the new network permitted it. Circle networks permitted such transfer. 
Wheels did not because of their high restriction. Nearly all of the groups 
in the wheel-to-circle condition developed relay systems, which were the 
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most centralized ones that could have emerged within the circle network. 
Wheel groups in the circle-to-wheel change showed no comparable devel- 
opment of systems atypical for the wheel network. The wheel network re- 
strictions greatly reduced the likelihood of such systems developing. In the 
case of the w-c condition, the development of the more efficient relay systems 
led to shorter times taken to solve problems and more correctly solved 
problems than c-c groups. Since groups in the c-w and w-w conditions devel- 
oped identical and typical problem-solving systems, their times taken to 
solve problems and numbers of correctly solved problems did not differ. 

In addition to utilizing knowledge derived from experience' in prior net- 
works, groups behaved rationally. When they were confronted with changed 
networks, from which more than one problem-solving system could have been 
developed, they selected procedures from those with which they had ex- 
perience and which were logically the best for solving problems. When 
groups were changed from wheel to circle networks they initially gravitated 
toward the development of the circuit system which is typical for the circle 
network. "This was only incompletely developed and was subsequently re- 
jected. "They became progressively more efficient utilizing the relay system 
typical of the chain network. Groups seemed to have responded to problem- 
solving cues that revealed the inadequacy of the circuit system—longer times 
and greater uncertainty of answers. Such cues stemmed from the comparatively 
greater efficiency of the central-hub systems used in the prior wheel networks 
—shorter times and greater certainty of answers. In order for -w-c groups to 
have developed relay systems they had to impose severe operating restrictions 
on themselves. "They spent significantly more of their effort on understanding 
network structure and on organizational planning than did c-c groups which 
did not develop role-differentiated problem-solving systems. In the w-c groups 
that developed relay systems there were members who organized activities 
more than others and who became leaders. 


1. Changes in Communication Network and Emergent 
Problem-Solving Systems 


Within the limits of our type of experimental situation, we conclude that 
when a work structure is changed from a more to a less restricted one, 
people develop, on their own, efficient problem-solving; provided, the high 
restrictions characterizing such systems appear to be best for solving the 
problems at hand and provided the restrictions are self-imposed. When 
people (see (6) for a detailed discussion of this statement) find themselves 
in a condition in which their accustomed procedures for coping with required 
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environmental demands are no longer usable, they try to reduce the un- 
certainty of the new work situation by setting up new work procedures. The 
new procedures become adopted through efforts on the part of group members 
to apply what they had been doing in their past work structures; to apply 
a procedure of centralizing the work flow, for example, as was the case in 
Experiment I. Such procedures are not drafted in a wholesale and uncritical 
fashion. For one thing, the parameters of the new work sructure might not 
permit this to be done, Thus, an approximation would have to be made. In 
our research, as an example, approximation to a system that is as centralized 
as possible, Within the limits of the new structure (within the circle net- 
work), leads to the development of a relay system which is the most centralized 
system possible within the circle network. Secondly, rational contrast of pre- 
viously used procedures and those possible within the new- network (dis- 
covered primarily by trial and error organizational efforts), might reveal 
that such past procedures are no longer useful or are less useful than the 
newer ones made possible by the new work condition. If this were the case 
then they would not tend to be adopted. This was not the case in our 
experiment, however. Wheels which were antecedent to circle networks were 
empirically more efficient for solving problems of the kind used in our 
research. 


A. Experiment II (see (6) for a separate report) 
1. Predicting Organization in Changed Communication Networks—ll 


In Experiment I, when wheel communication networks were changed to 
circles, relay problem-solving systems emerged. This finding was replicated as 
part of a study reported elsewhere (5). An explanation was offered above for 
the emergence of such systems. Although it has been established that this 
organizational event does occur when the networks used are wheels and 
circles, additional experimentation is needed to evaluate the explanation of 
it. If the explanation is valid, then we should be able to generate predictions 
about the kinds of problem-solving systems that would emerge when dif- 
ferent kinds of networks are involved in the changes. Experiment II represents 
an attempt to do this by testing an hypothesis about emergent problem-solving 
systems in completely-connected networks (see Figure 1) which were changed 
from wheels. 

Studying the effects of changes from wheels to completely-connected net- 
works satisfies the necessary requirements for partially testing!9 the appro 


x Even with this additional experiment, the explanation can only be considered 
to have been partially tested. The changes in both Experiments I and II are samples 
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priateness of the explanation given in Experiment 1. The wheel network is 
the most restricted of all possible two-way channel, fiveman networks. The 
completely-connected network is the least restricted. The problem-solving 
system that develops in the wheel is more efficient! than the one typically 
developing in the completely-connected network. The change from wheel to 
completely-connected network allows for the most extreme tet of predictions 
about the class of change conditions represented by the change from wheel 
to circle (see footnote 16). 

It was concluded in Experiment I that change from a more restricted (cen. 
tralized) and more efficient communication network leads to the development 
of as centralized a problem-solving system as posible within the limits of 
the new network. The completely-connected network allows for the develop- 
ment of all systems, the most centralized of which is the kind that develops 
in the wheel network (called a central-hub system) in which the four 
peripheral members send their information to the fifth and central member 
who collates the information and sends them answers. The problem-solving 
system (called an each-to-all system) that develops in the completely connected 
network is one in which each member sends information to all others and 
forms his own answers. 


2. Hypothesis 


When wheel networks are changed to completely-connected networks, 
groups will develop problem-solving systems like those in the wheels—central- 
hub systems. The prediction that а central-hub system will be developed is 
based on the expectation that the principles of co-ordination utilized in the 
wheel network will be fully tranferred, since the completely-connected net- 
work would allow for complete transfer and since the central-hub system 
would represent a more efficient system than the each-to-all one typically 
developing in the completely-connected network, for the particular class of 
problems. 


conditions, which network is more restricted 
of one class of change in the is агады 
( lized) and more efficient for solving kind of problems p to 
pieni о, d other classes of change conditions. These will be discussed at 
the end of this paper. 

и Thi ion was based on extrapolation from Leavitt's original Experiment 
(11), viet EUN could be ranked according to their efficiency on bv т X 
the amount of communication restrictions on members (see Figure 1). As a 
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B. METHOD 
1. Apparatus 
The apparatus used was the same as in Experiment I. 


2. Procedure 


One hundred male subjects, paid volunteers drawn from undergraduate 
classes at Boston University were randomly assigned to 20 groups of five men 
each. Ten groups were used in each of two conditions: (a) groups tried to 
solve 60 problems in a completely-connected network; and (b) groups tried 
to solve 30 problems in a wheel network and then 30 more problems in 2 
completely-connected network. 

The remaining procedures were the same as in Experiment I. 


C. RESULTS 


'The procedures for analyzing the developments of problem-solving sys- 
tems were the same as in Experiment I. 


1. Information Exchange Patterns in cc-cc Groups (see Table 3) 

The developments in the exchange patterns in the сс-сс condition include 
the whole range of trials (see Tables 3 and 4). This is so because the com- 
parisons between groups in the cc-cc and w-cc conditions must include initial 
developments, which in the cases of the cc-cc groups start at Trial one, and in 
the case of w-cc groups start at Trial thirty-one. 

Of the 10 groups, eight developed complete or near-complete each-to-all 
systems, (Groups 2, 3, 5-10). A complete each-to-all system would appear in 
the tables for any given trial block, as: 0 20 0 (for Columns A, B and С 
respectively). As "Table 3 reveals (trial block 12), only one of these eight 
groups, Group 10, had systematically eliminated any channels from usage (had 
channels that were never used (Column C) ). The great majority of the chan- 
nels were always used (Column B), with the remainder of the channels being 
used intermittently (Column A). The total score of communication channels 
for any group for any trial block for the cc-cc network is twenty. Groups one 
and four developed central-hub systems for exchanging information. Pic- 
torial representations of the communications histories of these two groups 
(not shown in the tables) revealed that leadership in these groups was un- 
stable in that it shifted from one member to another; in the case of Group 
one, from Blue to Red; in the case of Group four, from Yellow to Blue. In 


each of these shifts, a number of trials (usually a full trial block) was taken 
to make the transition. 
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TABLE 3 


INFORMATION EXCHANGE PATTERNS FOR CoMPLETELY-CONNECTED Groups (CC-CC) (In Blocks of Five 


Trials for Trials 1-60) 
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TABLE 4 
Answer EXCHANGE PATTERNS FOR COMPLETELY-CONNECTED GROUPS (CC-CC) (In blocks of Five Trials for Trials 1-60) 


Trial block 
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A = Channels used intermittently. 


B = Channels always used. 
C = Channels never used. 
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2. Answer Exchange Patterns for сс-сс Groups (see Table 4). 


For those eight groups which developed each-to-all information exchange 
systems, the great majority of the channels were either never used (Column 
C) or were intermittently used (Column A) for exchanging answers. Since 
each individual served as his own data processing machine, exchanges of 
answers served primarily to hasten tardy members or for confirmation of 
results, but were not essential to the functioning of the system (group mem- 
bers did not need this to obtain their answers). It may be noted that Group 
two, by the last trial block, dispensed with answer exchanges altogether. 
Groups one and four which developed central-hub information 'exchange sys- 
tems, were required to use a similar centralized system for answer exchanges, 
since only one person, the leader, derived the answers. This results in a 
pattern in which no channels are used intermittently (Column A), four chan- 
nels are always used (Column B) and sixteen channels are never used 
(Column C trial block 12). An examination of pictorial representations 
(not shown in the tables) revealed that while Group one developed a central- 
hub answer exchange system, Group four developed an answer exchange system 
that typically accompanies a chain network, ie. a system in which two 
members assist the leader in transmitting answers. 

TABLE 5 


INFORMATION EXCHANGE PATTERNS FOR WRHEEL-CoMPLETELY-CONNECTED GROUPS 
(W-CC) (In Blocks of Five Trials for Trials 31-60) 


Trial block ‹ 
rj 8 9 10 11 12 
Group A BC AB C ABC A.B CHA Score B.C 
1 124-35 0 4 16 0 4 16 i04 15 0 4 16 0 4 16 
2 8 4 8 0 MA TIG 0 4 16 7 15 1 4 1$ 0 4 16 
3 15 4 1 9 11 0 iv. е: 258 0 8 8 4 МЖ А 
4 6 4 10 0 4 16 0 4 16 0 4 16 0 4 16 0 4 16 
5 5 4 11 0 4 16 0 4 16 0 4 16 0 4 16 0 4 16 
6 5 4 1b “Ж 0 4 16 0 4 16 0 4 16 0 4 16 
7 10 4 6 6 6 8 24 14 24 14 0 4 16 0 4 16 
8 6 4 10 0 4 16 0 4 16 0 4 16 0 4 16 0 4 16 
9 12. 3. 99 0 4 16 0 4 16 0 4 16 0 4 16 0 4 16 
10 5 4 11 0 4 16 0 4 16 0 4 16 0 4 16 0 4 16 


A = Channels used intermittently. 
B = Channels always used. 
C = Channels never used. ‹ 


3. Information Exchange Patterns for w-cc Groups (see Table 5) 


Nine of the 10 groups which had had prior experience in the wheel net- 
work, with its central-hub system, developed central-hub systems within 
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their completely-connected networks. Once the hub of the central-hub system 
was established, the person serving this function continued to do so through- 
out the trials. This contrasts with the instability of leadership in the two 
cc-cc groups that developed central-hub information systems. 'The pattern 
(fully developed by the beginning of trial block 11) of zero channels used 
intermittently (Column A), four channels used always (Column B) and 
16 channels never used (Column C), reflects the use of the central-hub sys- 
tem. One group (number three) did not organize into any clearly defined 
system. Many channels were always or intermittently used and few channels 
were never used. 


TABLE 6 
ANSWER EXCHANGE PATTERNS FOR WHEEL-COMPLETELY-CONNECTED GROUPS 
(W-CC) (In Blocks of Five Trials for Trials 31-60) 


Trial block 

7 8 9 10 11 12 
Group Atha a ABCs АВС АВ. C A> B.C: А Bee 
1 2414 0 4 16 04 16 0 4 16 4 16 0 4 16 
2 ООА 169 24 14 2 3 15, O0 4 16 
3 ООСО ЖАҢ AG сой 13. 0-:14 6 0 10 7:93 
4 DECUIT dd ОА 16 20. 4 16...0 4.16 0 416 
5 uiu 0*4 16. 0..4 16 0 4 16 à0 4 16 
6 ОООО о етв. 0 4 16 0 4 16 о 4 16 
7 10 0 10 2 4 14 Deed ds 50 4. 16 0 4 16 0 4 16 
8 nM ou UO Че 0 4 16 о 4 16 0 4 16 
9 UENIT IEEE: 217197 974 16 ^0 4 16 о 4.16 
10 2:3 5 19347155. 15 4. 15 0 ^4 16 0 4 16 0 4 16 


A = Channels used intermittently. 
B = Channels always used. 
C = Channels never used. 


4. Answer Exchange Patterns in w-cc, Groups (see Table 6) 


The nine groups which organized into central-hub information exchange 
ee utilized similarly centralized systems for the distribution of answers. 
This is reflected in the 0 4 16 pattern of channel usage (corresponding to 
Columns A, B and C respectively, trial block 12). Pictorial representations 
(not shown in the tables) revealed that Groups two and ten developed 
slightly modified central-hub answer exchange systems in which a relay assists 
the leader in the distribution of answers (the leader formed the answers in 
all nine w:cc groups referred to above). Group three, which did not organize 
a clearly defined system of information exchange, developed no clearly defined 


answer exchange system. This is reflected in the large number of channels 
intermittently used. 


———————— M C — — 
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Fisher's Exact Test revealed that w-cc and сс-сс networks differed sig- 
nificantly in the kinds of information and answer exchange systems that 
groups in them adopted for solving problems (see Table 7). Сс-сс groups, 
without prior experience in wheel networks, did not develop central-hub 
problem-solving systems, but tended to utilize each-to-all systems. The 
reverse was true of the organizational behaviors of groups working in 
completely-connected networks, but which had had experience in wheel 
(w-cc) networks (and consequently had had experience with the central-hub 
problem-solving systems that groups in wheel networks develop). These w-cc 
groups developed central-hub problem-solving systems. 7 

'The problem-solving systems that developed in both Experiments I and II 
clearly reveal the influences of prior network experiences. Groups with 
experience only in circle networks did not develop the more efficient central- 
ized system of the relay. Groups with experience only in completely-connected 
networks did not develop the more efficient and centralized central-hub system. 

'Two conditions existed which allowed past network experience to have 
these effects: (a) the antecedent networks were more efficient, and (5) the 
subsequent networks (especially so in the completely-connected network) 
allowed modification of communication channels to take place within their 
limits, so that transfer could take place and members could establish res- 
trictions themselves. In the case of the c-w change (Experiment I) these two 
conditions were not met. Thus, no atypical problem-solving systems emerged 
in wheels that had been changed from circles. 4 


D. DiscussioN 

'The results, supporting the prediction that groups which have had prior 
experience in a wheel network will organize into central-hub problem solv- 
ing systems when placed in a completely-connected network, enables us to 
discuss more justifiably and in more general terms the circumstances sur- 
rounding the emergence of different kinds of problem-solving systems. 

We have observed that groups tend to utilize all the communication chan- 
nels available to them when there has been no alternative problem-solving 
experience. The more a problem-solving system diverges from that expected 


18 We have treated the issue of predicting. the development of problem-solving 
systems pads as a cognitive one. In so doing, we have кш maaa moni 
vation on the part of each member. We have also tacitly assume at io ei s D 
vidual idiosyncratic tendencies would not have profound effects m the deve бр; 
ment of problem-solving systems, However, from the fact that a a oie £ Adio- 
same conditions developed identical systems, we may infer that knowledge of idi 


syncratic factors might help to account for exceptions to regularities in organizational 
developments. 


TABLE 7 
CoMPARISONS OF ORGANIZATIONAL BEHAVIORS BETWEEN CoMPLETELY-CoNNECTED (C-C) AND WHEEL-COMPLETELY-CONNECTED 
(W-CC) NETWORKS 


Answer exchange 
Information exchan Етична р 
ormation ex ge Other (chain, 


Each-to-all — Central-hub Each-to-all Central-hub modified, central- 
system system system system hub, ete.) 
Completely-connected (CC) 
trials 1-60 8 2 8 1 (1) 
Wheels-completely-connected (W-CC) 
trials 31-60 1 9 1 7 (2) 
Fisher's exact test p=.01 р = .01 
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on the basis of full usage of a network's channels, the more we might infer 
the existence of deliberate choice on the part of group members. This is 
especially true when the problem-solving system that develops is the most 
extreme opposite to that which would be expected to develop from full usage 
of the available communication channels. 

Our experimental situation illustrates this point. The development of a 
central-hub problem-solving system, instead of an cach-to-all system within 
the completely-connected network, is the most extreme divergence (main- 
taining two-way connections) that can occur. Such a divergence requires 
that each of four members restrict his participation from contact with 
everyone and from being an equal, independent decision-maker, to just 
providing information to a fifth person serving as leader, who in turn 
provides answers. This voluntary transformation from a non-centralized sys- 
tem (each-to-all) to the most centralized (central-hub) system is the product 
of deliberate choice from alternatives that are perceived as unequal in 
efficiency. Past experience provides the opportunity for the existence of such 
alternatives. Logic provides the method of choice. The need to reduce 
ambiguity (efficiently find answers to problems) together with the opportunity 
to self-establish restrictions provides the motivation. 

Past experience (transfer to training), logic (rationality) and the need to 
reduce ambiguity obviously require a concrete situation in which to operate. 
In this experiment, and others (3, 5), the prior experiences of groups were 
in networks whose problem-solving systems were more efficient than those of 
the new networks to which they were changed, i.e., in this study they were 
wheel networks in which central-hub systems develop. This means that 
we cannot separately evaluate the contributions of transfer of training and 
rationality to the development of problem-solving systems, unless we design 
a situation in which the past experience is with a system (in a network) 
which is less efficient than the system ordinarily developing in the new 
network. In such a case, we might expect that as the difference in efficiency 
increases in the direction which we have specified above, rationality, as the 
more dominant force influencing the development of problem-solving systems, 
would take precedence over transfer of training. The more the discrepancy 
becomes salient, the more likely will the past system be rejected in favor of 
the one ordinarily developing within the new network. This descriptien repre- 
sents a second class of change situations which needs testing. In this, the 
system that typically develops in the prior network is less efficient than that 
which typically develops in the subsequent network. The experimental con- 
ditions would be the same as in the test of the first class, but the task would 
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be changed so that the more centralized a system is the lower would be its 
expected efficiency. Under these conditions, if we were to change a wheel 
network with its central-hub system to a completely-connected network 
with its expected each-to-all system, we would expect the each-to-all system 
to be used. 

"There is another class of change situations which also needs testing. In it, 
the system that typically develops in the antecedent network is more efficient 
than that typically developing in the subsequent network, but less efficient 
than the most efficient system possible in the subsequent network. Testing 
this class: when we change from a chain network with its expected relay sys- 
tem to a completely-connected network with its expected each-to-all system, 
we would expect a central-hub system to be adopted. This prediction is 
based on an assumption in which, under conditions described above, a problem- 
solving group is expected to do more than transfer a previously adopted 
system. It will develop a problem-solving system in the most advanced form 
possible, utilizing the approach to problem-solving underlying the previously 
adopted system. In this case (where a chain is changed to a completely-con- 
nected network), this would be illustrated by the development of the most 
centralized system possible, the central-hub. 

The construction of a viable model of change, whether it focuses on the 
effects of change on the development of problem-solving systems in com- 
munication networks, with which we have been concerned, or on other 
effects in otlier kinds of situations, requires that we: (a) identify characteris- 
tic ways people respond to classes of problem-solving situations, which 
themselves are; (5) classifiable according to distinguishable properties; 50 
that (c) reliable predictions can be made when characteristic human response 
tendencies are applied to the characteristics of the specific situations. 

In a limited way we have begun to do this. We have, of necessity, Te 
stricted our efforts thus far. We have chosen as our subject a very limited area 
of study, communication networks in small artificial groups, in which change 
is externally imposed without advance preparation of members. In addition, 
we have limited our attention to one-change conditions. What the cumula- 
tive effects of more than one change might be cannot be securely predicted 
from. our research alone. Such predictions probably require the use of 
additional assertions about the nature of serial changes. 


E. Summary or ExPERIMENT II 


"This study was intended to test the hypothesis that when wheel networks 
are changed to completely-connected networks, groups will develop problem" 
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solving systems that are identical to those ordinarily developing in wheel 
networks, i.e., central-hub systems, in which each of four members sends 
his information to a fifth who collates it and sends answers. This hypothesis 
was developed from an experiment (Experiment I) which was part of a 
series of studies (2, 3, 4, 5, 6) on the communication systems established 
by problem-solving groups. : 

In a Bavelas-Leavitt arrangement, ten groups of five men each were 
assigned to each of two experimental conditions: (a) a completely-connected 
condition in which members had to try to solve a total of sixty problems; and 
(b) a wheel-completely-connected condition, in which members had to try 
to solve thirty problems in a wheel and then thirty more problems in a 
completely-connected network. For all groups for all problems, the task 
was the same: to try to find the symbol common to all five members from 
six possible symbols. Problem-solving systems were measured by analyzing 
the content and direction of flow of messages sent by members. 

The results revealed that groups in wheel-completely-connected networks 
developed central-hub problem-solving systems. Groups working only in 
the completely-connected network developed each-to-all and not central-hub 
systems. 

It was concluded that when groups work in communication networks 
which have been changed from one kind to a distinct other, the kinds of 
problem-solving systems that they develop are influenced in the following 
way: the selections from the possible systems are different, "through the 
systematic use of alternative experiences, derived from the past. Such sys- 
tematic use is made of alternative experience derived from the past when: 
(a) the problem-solving systems adopted in the antecedent networks are more 
efficient than the ones most typically developing in the subsequent networks; 
and (b) when the subsequent networks allow for the specialized use of 
channels in them so that procedures of problem-solving can be transferred 
from the past and can be established by the members themselves. 
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MEASUREMENT OF THE PRIMARY FACTORS OF 
THE TOTAL PERSONALITY* 


New York University 


Tuomas N. JENKINS 


The initial incentive for this investigation was a study carried out in 
1941-2. The writer assembled items from all the personality tests in existence 
both here and abroad. When this chore was completed, we had" over 7000 
items, each typewritten on a separate card, The object of this investigation was 
to determine which trait categories were covered by these items. Content 
analysis was to be Utilized first, followed by a study of the statistical re- 
lationships between item sets based on content analysis. 

When we classified these items on the basis of content, we found that 
we were dealing with a relatively small number of categories. It was obvious 
that these test constructors failed to develop measures covering the entire 
personality sphere. It seems that the test makers throughout the world, 
influenced by contemporary theories in psychology, psychoanalysis and psy- 
chiatry, were all attempting to measure the same things, such as, extra- 
version, introversion, neuroticism, inferiority complexes and so on. Hence, 
we decided to initiate a project, the purpose of which was to determine the 
primary personality traits of the total personality. . 


A. Tur PLAN FOR A COMPREHENSIVE SURVEY OF PERSONALITY Traits 


Attention should first be directed to two basic features of this project. 


(a) The investigation was largely exploratory. Modern psychologists tend 


to utilize hypothetico-deductive methodology for research. This procedure 


enables one to verify theories or hypotheses but tends to limit the research 
worker in a scientific journey of discovery. Logically, exploration precedes 


verification of hypotheses. | 
Exploration, if helter-skelter or non-methodical, is likely to be abortive. 


What is needed is methodical exploration followed by analytical verification 
by means of valid quantitative methods. 
€ 
* Received in the Editorial Office on June 25, 1962, and published immediately 
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(5) Another important feature of the present investigation was complete 
reliance on the responses of subjects instead of the use of external criteria, 
such as personality ratings by others. At this point, let us examine the global 
personality study carried out by Cattell (7, 8). In this important pioneer 
investigation, Cattell carefully selects a list of 171 trait terms, which he 
organized into bipolar clusters. This check list was used to rate about 200 
male subjects, divided into 13 groups. Each group was rated by two of their 
fellows. These ratings were factor analyzed. 


It is worthy of note that Cattell in his global study made use of the 
opinions (ratings) of others instead of actual responses on the part of the 
subjects. One of the chief objections to this approach is that personality 
ratings of subjects by laymen are likely to be strongly colored by cultural 
bias. This point will be elaborated more fully later in the discussion of the 
pitfalls of content analysis. A similar error is likely to arise when a psychol- 
ogist constructs a test based on expert opinion as an external criterion. If 
psychiatrists, for instance, rate subjects, their opinions are apt to be heavily 
colored by current theories regarding abnormal behavior. 

For these reasons, the responses of subjects were analyzed instead of 
peoples opinions about the subjects. In the absence of external criteria, 
such as ratings, the responses of subjects were correlated and analyzed. The 
factorial criterion was always used for final validation of the scoring cate- 
gories for primary personality traits. 


`1. Initial Phases of our Exploratory Approach 


We decided to gather items from as many different human sources as 
feasible. It was found that items of the sentence type could be supplied most 
readily. These sources comprised graduate students, undergraduate students, 
clinical psychologists, teachers, as well as laymen with no psychological back- 
ground, Later study of these items showed that items furnished by people 
with very little psychological background proved to be highly effective in the 
discovery of Primary personality qualities. This fact may be the result in part 
of the lack of theoretical psychological bias of lay contributors. These con- 
tributors merely indicated how they felt, what they imagined, or what they 
did under ordinary living conditions. A lay contributor, for instance, might 
debe simply the circumstances under which he feels or dreams that he is 
floating. From a set of 2756 items of the declarative sentence type, 1204 items 


were selected for an experimental inventory. The response scale for this 
inventory will be described in the next section. 
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2. Attempts to Ascertain a Satisfactory Form of Response Scale 


A careful study was made of student reactions to various forms of response 
scales. The simplest scale, of course, is a yes-no or true-false scale. The chief 
difficulty with this over-simplified response scale is that it fails to provide the 
test taker with the relative truth or falsity of the statement as it applies to 
him. The same would be true of a frequency scale of always-never. Test 
makers sometimes introduce a neutral category in the scale to satisfy the 
examinees, The scale, for instance, might be true-can’t say-false, 

We therefore made one study of student reactions to а neutrdl category in 
the response scale. It was found that examinees took advantage of the 
neutral category for various reasons, as for example, evasiveness and dubious- 
ness. For instance, an individual who felt very confident would return fewer 
neutral responses than one who tended to feel very doubtful about everything. 
In this sense, the neutral category merely served as a very crude measure of 
confidence. For these reasons the neutral category was discarded in the de- 
velopment of our response scales. 

The alternative to a neutral category was a broad response scale. We found 
that students reacted most favorably to such scales because the examinee 
could pinpoint his response for accuracy more exactly. There is also less feel- 
ing of response restriction. A study was also made of student reactions to 
frequency scales and quantitative response scales. This investigation clearly 
suggested that it was easier for the examinee to make a judgment in terms of 
frequency (how often?) than in terms of trait loading (how much?). The 
frequency response scale is especially satisfactory for the lower levels of intel- 
ligence. А 

We finally decided to utilize а six-point, closed-frequency scale, ranging 
from an upper limit of always to a lower limit of never. The closed type of 
scale tends to minimize the effect of one type of variance, namely, subjective 
notions concerning the width of the scale. The scale consisted of letters which 
stand for the following: always, almost always, often, sometimes, hardly ever, 
and never. The form of the item and scale is shown in the following example: 
A AA O S HE N 317. Eating between meals makes me feel calm. 


B. Sources AND TREATMENT Or EXPERIMENTAL TEST DarA 


Our preliminary work was always conducted with student populations. 
Later, additional verification was sought through the use of diverse samples, 
Such as industrial employees, retail saleswomen, military cadets and basic 
airmen. During the war it was difficult to obtain adequate samples of 


420 JOURNAL OF PSYCHOLOGY 


students because the young men had entered military service. It seemed to 
the writer that students immediately after the war were more cooperative 
than during normal times in participating in programs of this sort. The 
magnitude of the program was one which was likely to exhaust the patience 
of both faculty and students. 

'The experimental inventory of 1204 items was given to approximately 
800 undergraduate students who were taking courses in psychology, economies 
and history at New York University. An experimental test of the adjec- 
tival type also was administered. It comprised 685 adjectives concerning be- 
havior and 59 referring strictly to the physical characteristics of the human 


body. The results of this adjectival test will not be discussed in this article. j 


Our experience to date, however, indicates that the sentence type is more 
satisfactory than the adjectival form of item. 

Two short published tests were also given to this student sample. One 
series was Forms J and K of the C-R Opinionaire of Lentz (16). The other 
was the “generalized morale scale” of Rundquist and Sletto (18). These 
tests served as external criteria for general morale and conservatism. 

Several procedures were found to be very useful and often essential for 
the selection and validation of items for the measurement of primary per- 
sonality traits. Among these were the following: 

1. Content analysis as a means of obtaining preliminary sets of items to 
be subjected later to rigorous methods of analysis. 

2. Cluster'analysis of item responses. A method for clustering was evolved 
which produced uniformly consistent results. Later this procedure was 
expanded into a system of contour analysis. The items were grouped on the 
basis of levels of correlation, so that several sets of clusters could be presented 
in the form of a map with contour lines similar to those used by surveyors. 

3. Centroid factor analysis followed by application of the simple structure 
concept of Thurstone (22) as a basic aid for the validation of items and the 
interpretation of primary scores. 

4. Fundamental principles of matrix theory as a means of maximizing 
validity and reliability with a relatively small number of items. 

Some psychologists, at the time this program was initiated, thought there 
were probably no more than 20 primary personality traits. Our 20 year study, 
however; yielded 128 thoroughly validated primary scales and two scales of 


the second order. 
l. Preliminary Treatment of Item Responses 


A systematic approach involving two methods, namely, content analysis 
and cluster analysis, was always utilized in the early phases of this investiga- 
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tion. The results of content analysis of the items was compared with that of 
cluster analysis of the responses to the same items. Because of the laborious task 
of computing a large number of intercorrelations, the inventory was divided 
into sets of 50 items. The results of the two methods were compared for 
each item set. After this series of operations was completed, 30 to 50 item 
sets selected. from the entire inventory were again subjected to cluster 
analysis. 

In the early phase of this study, items were not accepted for further 
consideration unless the results of the two methods were in substantial 
agreement. Later, rigid adherence to this approach was abandoned for the 
following reasons. First, the two methods often generated conflicting results 
for items of low face validity. Consequently, cluster analysis or factorial 
methods seemed to be the only safe procedures for classifying such items. 
Second, some of the most contradictory data seemed to be related to semantics, 
a topic which will now be critically examined. 


2. Serious Contradictions between the Results of Content Analysis 
and Cluster Analysis 

'The type of contradiction to be discussed here is serious because of its 
basic importance for the construction of valid personality scales. It was 
disturbing to find that items which seemed to be opposite in meaning proved 
to be statistically independent when subjected to cluster analysis. In other 
words, they tended to be uncorrelated instead of yielding negative correla- 
tions. In fact, this difference between semantic opposites was so clear-cut, 
that it was readily revealed by merely inspecting the correlation coefficients. 
When such antonymous items were classified into scoring categories by means 
of cluster analysis, there also tended to be no significant correlations between 
the scores. Let us examine a small set of tetrachoric relationships for 200 


undergraduate women (Table ‚ЕЁ 
TABLE 1 
CAL INDEPENDENCE OF TRAITS WHICH ARE PoPULARLY CONSIDERED 


SHOWING THE STATISTI 
AS ANTONYMOUS 


Group I Group II 
Scoring category 1 2 3 4 
I 1. Buoyancy (tendency to be t 
happy) 1.0 + 
2. Dynamism (tendency to feel 10 
energetic) 58 i 
II 3. Depression (tendency to feel 4 a »^ 
unhappy) —0 — i 
4. Lethargy (tendency to feel Ceci E em 
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In this table, there are no significant correlations between semantic op- 
posites, such as buoyancy and depression. The terms, buoyancy and depression, 
as defined here, are antonyms. As antonymous categories, there should be an 
extremely significant negative correlation between the two, thus indicating 
that they are at opposite poles of a single trait continuum, thus supporting 
the bipolar concept of personality traits. 

Our data, on the contrary, show that there is no significant relationship 
between buoyancy and depression, thus indicating that we are dealing with 
two traits instead of a single bipolar dimension. Our quantitative analysis 
showed that this was true for all semantic opposites which refer to traits in 
the emotional and motivational areas of behavior. One interesting consequence 
of this unipolar concept is that the number of primary scores will be twice 
that for a corresponding set of bipolar traits. 

A similar result emerged when inter-item correlations were factor analyzed. 
One published report lends indirect support to this point of view. Thurstone 
(23) found no evidence of bipolarity when he factor analyzed the 13 scores 
of the Guilford series of personality measures. “We started this analysis," he 
states, "with the expectation of finding bipolar factors for all or most of 
these factors, but the result revealed all of them to be positive." 


3. Bipolar Versus Unipolar Concepts of Personality Organization 


Inspection of Table 1 suggests that semantically opposite scores tend to 
fall into separate groups of related scales. Here the within-group covariance 
is relatively high but the between-group covariance is extremely low. 
Buoyancy, for example, correlates significantly with Dynamism and the 
same is true for Depression and Lethargy. On the other hand, the lower 
left quadrant of the table reveals the fact that the inter-group coefficients 
are statistically insignificant. 

Data, such as these, are apt to be quite troublesome to individuals who 
have been conditioned throughout life to the semantics of our modern lan- 
guages. In 1950, in a report to the New York Academy of Sciences, the 
writer (11) attempted to explain this apparent paradox with the following 
statement: "Such results may seem confusing if we fail to keep in mind the 
fact that behavioral tendencies rather than behavioral effects are uncorrelated. 
For example, possessing both buoyancy and depression to a high degree does 
not mean that an individual must be unhappy and depressed at the same time." 

Examination of Figure 1 suggests that affective and conative primary 
traits tend to cluster into two statistically independent groups instead of 
appearing at opposite poles of a single factorial axis. This chart is based on a 
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centroid factor analysis of the primary scores for 500 military cadets. Since 
the scores are primary, the factors which emerge are secondary (22). In this 
chart, these factors of the second order are called superfactors. 

It is obvious that these results are important for the construction of valid 
tests of personality. Our studies, moreover, serve to emphasize the necessity of 
rigorously checking all items in a scoring category for factorial relevance. 
They also add another distinction between personality traits and attitudes, 
the traits being unipolar while attitudes are bipolar. Finally, these findings 
contraindicate prevalent and past tendencies to construct bipolar measures 
of ity traits. 

Cattell's (7) comprehensive summary of trait studies shows that prac- y 
tically all investigators accept, either implicitly or explicitly, the bipolar 
concept of trait organization. It is worthy of note that this view is accepted 
implicitly by laymen, a fact which is especially important for semantics. The 
English language semantically assumes the acceptance of the bipolar concept, 
exemplified by the definition of trait terms in our dictionaries. It appears 
that psychologists and psychiatrists exhibit an habitual tendency to accept 
uncritically this universal lay notion regarding personality organization. 


C. Tue PROBLEM or SCORE VALIDATION 


This 720 item global inventory yields 139 scores, thus generating some 
serious problems of score validation. There are 128 primary factor scales, two 
factor scales of the second order and nine non-factorial scales. 


1. Validation of the Primary Scales 


An extensive test battery of over 100 scoring categories serves to remind 
one of the need for making a highly parsimonious use of items. Otherwise 
the list would become much too long for any practical use. On the basis of 
traditional methods, one would be likely to select a large number of items to 
estimate a given factor. To do this, one would select those items which cor- 
relate significantly with the factor. A large set of items might result in à 
high level of reliability without producing a high level of validity. Instead 
of the usual traditional methods, a systematic procedure was needed for 
maximizing validity with a relatively small number of items. 

(a) Maximizing validity through the aid of modern theories of matrices. 
One way to utilize items in a highly parsimonious manner is to select those 
that will yield intercorrelations constituting what mathematicians call à 
unifactor matrix. The best estimate of a primary trait can be achieved when 
the rank of the correlation table is one. A matrix of rank one will yield 
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only one unique factor. This tends to minimize the effects of contamination 
by irrelevant factors. Important properties of this type of correlation matrix 
were discovered by Spearman (20) without the ше of matrix algebra. la 
fact, a unifactor matrix is often referred to as a Spearman hierarchy, Burt 
(5) has directed attention to the importance of the unit hierarchy. Later, 
Thurstone (22) suggested that the ideal distribution of irrelevant factors 
is one in which no two items contain the same irrelevant factor variance, 

It is difficult to select a set of items which will completely satisfy conditions 
for a unifactor matrix, The alternative is to select sets which will approximate 
this ideal as closely as possible, If the matrix of intercorrelations approximates 
a Spearman hierarchy, high score validities can be achieved with a relatively 
small number of items. The need for parsimony in developing this extensive 
battery of personality tests forced us to spend several years in search of item 
sets which would closely approximate the unifactor ideal. 

(b) What is а primary scale? There has been some confusion regarding 
the meaning of certain factorial terms. We might define а primary scale аз 
one based on a factorial criterion. This statement, however, hardly clears 
the air. We need a definition of a primary factor. Thurstone (22, p. 348), 
after describing a primary vector as a unit vector defined by a coordinate 
axis, states that a “trait which corresponds to a primary vector will be called 
a primary trait or a primary factor.” This definition, which is difficult for 
psychologists with little mathematical training to understand, fails to differ- 
entiate primary factors from factors of the second order. Those who often 
utilize Thurstone's methods tend to refer to primaries as the factors which 
emerge as the outcome of the initial analysis of a set of items or behavioral 
variables (6, 10, 21, 22). This writer accepts this practical notion of 
primaries. In like manner, secondary factors would be those resulting from 
a second analysis, that is, the factor analysis of the intercorrelations of the 
primary factors. MN 

(c) Discriminating power and reliability. Computation of the discriminat- 
ing power and reliability of items can be a valuable aid in selecting items 
which will increase score validity. Every item utilized in this series of scales 
has been checked for response variance and retest reliability. An attempt was 
made to select items of high discriminating power which at the same time 
would tend to satisfy the conditions for a unifactor matrix. Under these 
circumstances, we were not uniformly successful. The broad, six-point re- 
sponse scale facilitated this task. Moreover, the broad response scale simplifies 
the task of selecting satisfactory cutting points for scoring. — А 

When the retest reliability of ап item was low, it was rejected. This was 
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done on the assumption that the retest reliability of items would be reflected 
in the retest reliabilities of the scores. The unreliability of most of the items 
in this test battery was also separated into error variance and personal 
variance (quotidian variation). By personal variance, we mean à tendency 
to vary from time to time which is a trait characteristic of the individual. 
Thus, it should be clearly distinguished from error variance. This separation 
was done by utilizing a procedure suggested by Fagin (10) for breaking up 
the unreliability of items into error variance and personal variance. Woodrow 
(10) in his discussion of reaction time was the first to report this type of 
variance, which he named quotidian variation. 

(d) Final verification of scale validities. In determining the rank and 
validity of a scoring category, inter-item correlations were always subjected 
to centroid factor analysis followed by graphic rotation to an orthogonal 
simple structure (22). Recently these results were verified through the use 
of electronic computers. By means of the Univac installation at New York 
University, the matrices were factored by the method of principle axes (22). 
Later, at the Watson Laboratories an IBM 650 was utilized to factor the 
scoring matrices by a centroid program developed by Jonathan Robbin (4). 
Rotation to an orthogonal simple structure was accomplished electronically 
by means of the quartimax method of Neuhaus and Wrigley (17). 


2. Construction and Validation of the Superfactor Scales 

Returning to Figure 1, it will be noted that there are two clear-cut and 
statistically independent clusters of test scores associated with superfactors 
A and C. These outstanding superfactors were first reported by the writer 
in 1950 (11). As a result of theoretical considerations, superfactor Æ is now 
referred to as adrenergy and superfactor C as cholinergy (11, 12). 

(а) Construction of the scales. Figure 1 shows that indirect individual 
estimates of adrenergy and cholinergy could be estimated readily by intro- 
ducing the primary scores into regression equations. А direct procedure, 
utilizing the actual responses to test items, would be more convenient. The 
direct approach, moreover, would probably generate test scores which are 
more valid than those obtained through regression. 

The construction of these measures was a very laborious task. Using the 
рош scales, regression scores were computed for each subject in four 
diverse samples (undergraduate men and women, basic airmen and retail 
saleswomen), each comprising about 200 to 300 individuals. Then the 
repression estimates were correlated with each response to the 720 item 
inventory for each sample. Because of error variance, not only in the item 
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responses but also in the estimated scores, the coefficients were apt to vary 
considerably in magnitude and sign. An item was not accepted for a super- 
factor scoring category unless the item correlations were substantially the 
same for the four populations, 

It is important to note that these two scales were statistically independent. 
The Pearson correlations beween cholinergy and adrenergy ате — 07, —.04, 
—.03 and —.06, respectively, for undergraduate men, undergraduate women, 
basic airmen and retail saleswomen. 

(5) Final validation of the superfactor scaler. The validity coefficients 
of these scores are simply the correlations between the scores and the super- 
factors (14). Four populations (323 undergraduate men, 200 basic airmen, 
351 undergraduate women and 324 retail saleswomen) were utilized to 
determine score validity. All of the test scores, comprising these two scales 
and 128 primary scores, were factor analyzed by an IBM 7090 electronic 
computer with a special program devised by Jonathan Robbin. The normal 
varimax method of Kaiser (15) was then used to rotate the superfactorial 
matrices to an orthogonal simple structure. 

The resulting validities (superfactor loadings) were satisfactory and very 
uniform for the four populations. The mean validity coefficients for ddrenergy 
and Cholinergy were .88 and .86 respectively. 


3. The Non-factorial Scales 

Several studies were executed to develop nine non-factorial "scales, "These 
comprised measures of test distortion, test consistency, conservatism, self- 
acceptance, adjustmental discrepancy and authoritarianism. 

(a) The test objectivity scale. This is probably the most important of the 
distortion tests. This objectivity scale is especially useful for an over-all 
evaluation of individual test results. It was designed to ascertain how realis- 
tically the examinee answered the items. It provides a measure of the exam- 
inee’s success in presenting a realistic personal portrait of himself. A low 
objectivity score, for instance, usually indicates an automatic or non-delib- 
erate tendency to create a favorable impression. 

This scale evolved over a period of several years. The present discussion 
will be limited to a brief outline of a few phases of this test development. 

(1.) In 1946 the writer interviewed about 200 students to find two extreme 
groups, namely, those who appeared to have very realistic conceptions about 
themselves and those who seemed to be highly unrealistic. These students 
had taken the experimental battery of 1204 items. Significant differences 
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between these two criteria were revealed for 187 items. From this group 
of items, 63 were selected for a preliminary scale. 

Later an attempt was made to construct separate measures of deliberate 
and non-deliberate distortion. Some of the operations utilized to reveal 
automatic tendencies to give unrealistic responses will now be described 
briefly. 

(2.) Forty-two graduate students indicated on a six-point scale what they 
believed to be unrealistic responses to each of the 187 items. 

(3.) Next, regular test results for 186 students were compared with those 
involving deliberate attempts to falsify in an experimental inventory of 300 
items. The students at one time attempted to make a convincingly favorable 
impression while at another time they tried to make a convincingly unfavorable 
impression. This operation generated the following results: (4) significant 
differences between attempts to make favorable and unfavorable impressions; 
(b) how these differential effects disagreed with those of the two criterion 
groups in the 1946 study; and (c) how these effects differed from the 42 
graduate judges. 

(4.) A systematic study of each cell in the six-point response scale was 
executed for this group of students. 'This operation produced two valuable 
results. First, we were able to determine the relative validity of various cell 
responses as indicators of test objectivity. Second, on the basis of retest data, 
it was found that many item responses were too unstable to include in an 
objectivity scale. 

Scales of this type are difficult to validate in quantitative terms. As the 
result of student interviews, the writer concluded that the scale tends to 
furnish a good estimate of what it is supposed to measure. 

The nature of test objectivity as a subjective test attitude is revealed in 
part by the correlations between this scale and various primary traits. A few 
of these relationships are shown in "Table 2. The correlations are positive 
for socially disapproved traits and negative for approved ones. Moreover, the 
coefficients tend to be larger for disapproved than for approved traits, à fact 
which may be characteristic of our western culture. 

(b) The other distortion scales. A systematic attempt was also made to 
select items to estimate deliberate distortion and self-depreciation. The data 
obtained in constructing the objectivity scale were utilized in the development 
of the other distortion categories. In addition, the 720 item inventory was 
ашы to a new sample with the three different sets of instructions 
previously mentioned. Ten judges also indicated which responses to this 
inventory were likely to be unrealistic, and hence unconvincing. These 
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judges comprised one clinical psychologist, two academic psychologists, two 
IBM operators and five students. These judgments and the item distributions 
were used to construct preliminary scales of sincerity and self-depreciation. 


TABLE 2 
SHOWING POSITIVE CORRELATIONS BETWEEN Test OBJECTIVITY AND SOCIALLY DISAPPROVED 
'TRAITS AND NEGATIVE RELATIONSHIPS BETWEEN APPROVED TRAITS 


Male Air Female Retail 
3 students trainees students saleswomen 
Scoring category (N = 323) (N = 200) (N = 351) (N = 324) 
1 [Irritability 26 36 21, 38 
41 Depression 24 33 21 26 
54 Distrustfulness 28 46 EH A2 
62 Psychosomaticism 
68 Undesirable compulsiveness 40 52 32 51 
112 Unpleasant reminiscence 36 AT 27 AS 
73 Negative algolagnia 40 43 .38 AS 
114 Fearfulness 4% 62 AS AS 
136 Adrenergy 35 $1 32 .57 
19 Novelty-loving —24 —27 —24 —.20 
21 Vocational assurance —.16 —36 —27 —29 
45 General morale —.18 —30 —417 —14 
49 Persistence —49 —36 —29 —.28 
71 Intellectual adequacy —.25 —.35 —20 —27 
76 Motor tempo —27 —31 —18 —23 
90 Emotional control —.16 —31 —43 —.16 
135 Cholinergy —.16 —22 —A7 —.16 
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While developing a preliminary scale for test sincerity, it was noted that 
examinees behaved differently to culturally acceptable statements than to 
unacceptable ones. For instance, an individual might falsify in reacting to 
“I like teamwork” and be sincere to “I like to torment others." Hence, two 
sincerity scales were constructed. Sincerity I, containing 21 items, comprises 
only statements, the content of which is usually approved in our culture. 
Sincerity II, containing 35 items, comprises statements which involve cul- 
turally disapproved conduct. Low response loadings,to such items would 
correlate positively with cultural approval. For instance, a response of 
never to “I like to torment others” could be a culturally approved response, 
although clinically it might be considered a little abnormal. 

While constructing the self-depreciation scale some interesting but serious 
difficulties arose. Among these were peculiarities of the item response dis- 
tributions when students were requested to answer the items so as to make 
a convincingly unfavorable general impression. The modal response for some 
items was in the central portion of the six-point response scale. As stated 
heretofore, the six possible responses to an item were as follows: always, 
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almost always, often, sometimes, hardly ever, and never. The modal response 
íor other items tended to appear at either end of the response scale. But 
some of the response distributions were bimodal, that is, two different portions 
of the scale were considered as culturally unfavorable. Let us call the uni- 
modal items univalent and the bimodal items bivalent. Two self-depreciation 
scales were produced, namely, univalent and bivalent scales. Some question- 
able assumptions have to be made to score the bivalent items. Hence, only the 
univalent scale has been retained for the A-42 revision of this test battery. 
This self-depreciation scale contains 37 items. 

(с) The test consistency scale. This scale was designed to indicate degree 
of consistent performance while taking the test. It was not supposed to serve 
as a predictor of consistency in taking tests nor consistency when taking a 
test on another occasion. It is strictly a measure of consistency for a given 
occasion. A low score would cast some doubt on the usefulness of an individual’s 
test results. 

"This score is based on the consistency of reaction to items of the same 
content. Ten items in the first portion of the test are repeated toward the end 
of the test. These items were selected so as to balance diverse forms of 
response distributions, such as distributions skewed to the left and to the 
right, and others which were symmetrical. The sum of the response differ- 
ences between the first set of items and the identical repeat items constitutes à 
raw inconsistency score. The consistency score is obtained by subtracting this 
sum from a maximum possible score of 50. 

The correlations between consistency and the factorial personality scores 
strongly suggest that test consistency is not an estimate of a unique person- 
ality trait. These relationships are not only small but very few of them are 
significant statistically. Ninety-two per cent of these correlations falls within 
the interval —.10 to .10, while ninety-nine per cent falls within —.15 and 45; 

The relationships between consistency and distortion on the contrary, are 
all statistically significant. The coefficients are small but they all tend to indi- 
cate a negative relationship between consistency and distortion. Highly 
consistent individuals, for instance, are likely to be more objective than in- 
consistent ones. The correlations between consistency and the various distortion 
scales are presented in Table 3. 

(d) The conservatism scale. This scoring category was designed to furnish 
an over-all estimate of the following behavioral trends: (a) tendency t9 
conform to conventional, middle-class values; (b) tendency to conserve 
conventional, middle-class values and to actively oppose changes in the cus 
tomary way of doing things, As indicated previously, Lentz’s C-R Opinion- 
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After a lapse of a dozen years, many of the items in the C-R Opinionaire 
were no longer timely. Hence, in 1958, 60 items were selected from Forms 
J and K which were not only maximally discriminating, but which correlated 
highest with the combined test score. This 60 item list was presented to 
approximately 300 students, These scores were utilized to select those items 
of the global personality battery (A 42) which would furnish the best 
estimate of conservatism, as defined in the previous paragraph, 

(e) The measurement of self-acceptance and adjustmental diserepancy. 
Clinical writers have long emphasized the adjustmental importance of a 
patient's concept of himself. Self-esteem seems to be the essential factor 
implied by writers about the self-concept (19). Several investigators, however, 
have shown that the self-concept is factorially complex. In fact, one inves- 
tigator has enumerated nine clinical criteria of self-acceptance (2). 

Bills (3) and his co-workers developed a fairly simple procedure for 
sampling the concept of the real self, self-acceptance, and the concept of the 
ideal self. A modification of this procedure was utilized to obtain self-ac- 
ceptance and adjustmental discrepancy scores for approximately 300 students. 
The 49 adjectives selected by Bills and his co-workers were repeated on three 
different pages. On the first page, the examinee was instructed to show how 
often he is like the quality indicated by the adjective. The following frequency 
response scale was used: always, almost always, often, sometimes, hardly ever, 
and never. 

On the second page, the examinee was requested to designate how well he 
liked what he is. For instance, does he like or dislike being “ "? The 
following response scale was utilized: like tremendously, definitely like, like 
slightly, dislike slightly, definitely dislike, and dislike tremendously. This 
page furnished the data for a self-acceptance score. 
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On the third page, the examinee responded to the same frequency scale used 
on the first page. But this time he responded by showing how often he would 
like to be like the quality indicated by the adjective. For instance, how often 
would he like to be “annoying”? The differences in response to identical items 
on page one and page three were summed. This sum was the adjustmental 
discrepancy score, that is, the difference between the examinee's concept of 
real self and the concept of an ideal self. It is an estimate of the difference be- 
tween what the individual thinks he is and what he would like to be. 

"These scores were correlated with the 720 items of the global personality 
battery. In *his way, items were selected for obtaining direct measures of 
self-acceptance and adjustmental discrepancy. The Self-acceptance scale con- 
tains 27 items while the Adjustmental Discrepancy contains 30 items. 

(f) The Authoritarian scale. In 1950, Adorno (1) and his co-workers, in 
a comprehensive study of authoritarian personalities, published a tentative 
test of authoritarianism. This scale has often been referred to as the F-test 
on the assumption that it was a measure of fascism. "These items with a six- 
point response scale were administered to about 300 students. The scores were 
correlated with the 720 items of the personality test. Thus, the F-test was used 
as a criterion for the selection of personality items for an authoritarian scale. 
This authoritarian scale, in its final form for A-42, contains 46 items. 

A few words of caution should be offered concerning the use of this scale. 
It was generally believed that extreme conservatives were likely to be authori- 
tarians. Careful graduate studies at New York University, however, have 
shown that extreme radicals are also likely to return high authoritarian scores. 
The extreme radical strongly rejects conventional, middle-class values. The 
extreme conservative, on the other hand, would strongly oppose those who fail 
to conform to conventional, middle-class values. For these reasons, the 
conservatism scale should always be considered for an accurate appraisal of 
the authoritarian score. In other words, there are conservative authoritarians 
and radical authoritarians. 


D. RELIABILITY 


The reliability of this test battery was ascertained by the retest method. 
This operation was carried out for 139 variables. Among these were 130 fac- 
torial scoring categories and 9 non-factorial categories. 

The normative retest reliabilities of these tests were determined for under- 
graduates in Washington Square College of New York University. These 
samples comprised 117 women and 157 men. The retest interval was five 
weeks. The retest reliabilities for the 139 categories are presented in Table 4. 
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Since the items were factored, the usual measures of internal consistency, 
often referred to as reliability, were not utilized. Such measures of internal 
consistency are not appropriate for tests based on unifactor validities. Factor 
analysis not only reveals the consistency of a set of items but also furnishes 
estimates of both relevant and irrelevant factor loadings. Several writers 
(24, 25) have challenged some of the common assumptions utilized in ascer- 
taining internal consistency (reliability). Wherry and Gaylord (25) have 
shown that many procedures for determining reliability produce misleading 
results because of failure to take account of factorial complexity. In fact, they 
conclude that a complete factor analysis is the proper approach to the problem 
of reliability. 

At this point, I would like to direct attention to a fact which is usually 
overlooked by those who are accustomed to traditional methods of test con- 
struction. "This important fact is the relationship between reliability and 
factorial complexity (25). Level of reliability of a score tends to be inversely 
related to the factorial complexity of a set of items. A large number of factors, 
in other words, suggests a large number of primary reactions for generating 
the test score, thus lowering reliability. It follows, therefore, that the ideal 
set of items for maximizing factorial validity is also the ideal for obtaining 
high retest reliability with a small number of items. 


This principle is well exemplified by the low reliabilities (Table 4) for 
test consistency (score no. 131), since consistency can vary in many different 
ways, such аз {һе following: 

1. A deliberate attempt to make a favorable impression. 

2. Failure to take the test seriously. 


3. Unrealistic conceptions about oneself. There is a significant relationship 
between Test Objectivity and Consistency (Table 3) thus suggesting that 


a lack of realism about oneself may tend to generate variable responses to 
test items, 


4. Uncertainty about oneself. 

5. Ashift in test attitudes while taking the test. 

6. Low self-acceptance, as revealed by the self-acceptance score. 

7. An habitual tendency to respond to situations in an unstable manner. 


8. An'habitual tendency to be careless (see scores for personal reckless- 
ness and caution). 


9. Misunderstanding the test items due to language difficulties. 


M e ш 


NNNM Y am 


a 


THOMAS N. JENKINS 435 


E. Descriptions OF THE Scores 


Brief descriptions are convenient but in some cases a dictionary definition 
of a one-word title fails to convey the basic meaning of the scale. There are 
also many primary scales, such as vestibular empathy, which are new in 
psychology. Therefore, in the following list of 139 scales, the name of each 
scale will be accompanied by a concise description. 


1. 


2. 


19. 


20. 


Irritability—Tendency to become annoyed or upset when one feels thwarted 
or frustrated by people or conditions. 

Face-to-face initiative—Tendency to take the initiative in meeting strangers 
and putting them at ease. 

Mutual secretiveness— Tendency to share personal secrets with only close friends. 

Practicality—Tendency to think and to cope with the environment in relation 
to practical or utilitarian needs. 

Cautiousness—Tendency to be prudently attentive to dangers or risks in doing 
work or choosing friends. 

Dependent initiative—Tendency to actively seek help, or to make requests for 
help or sympathy. 

Independence (aid-avoidance)—Tendency to actively avoid receiving help or 
advice from others. 

Vestibular empathy—Tendency to experience equilibral sensations in response 
to moving objects or living beings which are merely seen or heard, instead 
of depending strictly on the position or movement of the observer's body. 
Sometimes described by subjects with high scores as a feeling of "gliding or 
floating." 

Desirable compulsiveness—Tendency to feel impelled to do socially approved 
tasks in a certain way, and often to carry them out to excess, as for example 
cleaning more than is necessary or practical. E 

Frankness—Tendency to be completely frank and outspoken in stating opinions 
about issues, things, and other people, even when it is not tactful or politic 
to do so. 

Buoyancy—A resilient tendency to be happy. 

Punctuality—Tendency toward promptness or concern about timeliness in meet- 
ing schedules and commitments as opposed to tardiness or dilatoriness. 

Cultural Non-conformity—Tendency to be unconventional, that is, to feel free 
to do things differently from others. 

Emotional reticence—Tendency to keep one’s feelings to oneself. 

Social assurance—Tendency to feel that one is liked and accepted by others. 

Personal recklessness—Tendency to indulge in physically dangerous activities. 

Persuasiveness—Tendency to influence others to agree with one’s own way of 
thinking or of doing. 

Pleasant reminiscence—Tendency to daydream about pleasing experiences in 
the past. 


& 
Novelty-loving—Tendency to like situations involving new decisions, plans, 
goals or new ways of doing things in contradistinction to mere variety 


without novelty. 
Remedial aggressiveness—Tendency to request others to remedy frustrating 
or unpleasant situations. 
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Vocational assurance—Tendency to feel capable of achieving the financial or 
occupational rewards which one needs or desires. 

Building up others (ego-building)—Tendency to try to increase a feeling of 
self-importance (ego-strength) in others. 

Cooperativeness—Tendency to identify oneself with and work with others to 
achieve common goals. 

Vocational self-sufficiency—Tendency to feel no need for help or advice from 
others in carrying out important tasks. 

Vindictiveness—Tendency to be revengeful or retaliatory. 

Service-mindedness—Tendency to help others with their difficulties in everyday 
activities. 

Sympathy—Tendency to experience the feelings or emotions of others, whether 
joyful or sorrowful. 

Ambitiousness—Tendency to desire and to strive for personal preferment or 
advancement in the sense of seeking marks of success or prestige, such as 
fame, honor, money, and influence. 

Disputatiousness—Tendency to engage in debate, argumentation, or controver- 
sial discussion as a mode of intellectual self-expression. Usually provocative 
controversial behavior. 

Hypercriticalness—Tendency toward noticing and pointing out the faults, 
mistakes or shortcomings of others as well as a tendency to direct attention 
to and over-emphasize these faults. 

Piety—Tendency to be reverential or devout and faithful in the performance 
of moral obligations. 

W eepiness—Tendency to cry or weep easily. 

Emotional spontaneity—Tendency to express oneself in an uninhibited, natural 
and enthusiastic manner. 

Superiority feelings—Tendency to be aware of one’s own superiority and 
when marked, often coupled with a tendency to be unrealistic about it. 
Indecisiveness—Tendency to have difficulty in making decisions, thus often 

resulting in a lack of timeliness in making up one’s mind. 

Status seeking—Tendency, sometimes deceptively, to impress others with respect 
to one’s own importance, worth, or status. 

Ruminative autisms—Tendency toward uncontrolled repetition of relatively 
unimportant thoughts. 

Uncooperativeness—Tendency to be non-cooperative and actively resistant to 
teamwork or cooperative activity. 

Cathetic obedience—Liking to obey, involving a tendency to seek situations in 
which obedience is a highly acceptable form of conduct. A person may be 
submissive, yet not like to obey superiors (cf 81). 

Conscientiousness—Feeling of oughtness or moral obligation. Tendency to Бе 
influenced Бу a sense of right or wrong together with a feeling of obligation 
to do or be that which is believed to be right (cf 69). 

Depression—Tendency to feel unhappy, dejected, low-spirited or disheartened. 


General anxiety—Tendency to worry or feel anxious without reference tO 
specific situations. Sometimes referred to as free-floating anxiety. 

Social insecurity—Tendency to feel that one is not liked, loved, approved, or 
accepted by others. 

Sexual inferiority—Feeling inadequate in relation to the opposite sex. 


General morale—A general tendency to feel optimistic, hopeful, or satisfied 


ip respect to both the world at large and one's present and future status 
in it. 


SE —— 


46. 
47. 
48. 


49. 


50. 
51. 


52. 


53. 


54. 
55. 


56. 
57. 
58. 


59; 


60. 
61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 
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Hypersensitiveness—Feelings tend to be easily hurt. 

Self-commiserative autisms—Tendency to indulge in self-pity. 

Cycloidism—Tendency to oscillate from sadness or lethargy to happiness or 
liveliness, or the reverse. 

Persistence—Tendency to continue against opposing forces, cither outside or 
within oneself. 

Lethargy—Tendency to be unenergetic, drowsy, or tired. 

Nervousness—Tendency to feel jumpy, tense, restless, or unable to relax, 
sometimes manifested by fidgeting and exhibiting nervous habits known as tics. 

Selfishness—Tendency to take advantage of people or situations without regard 
to the happiness, welfare, or rights of others. 

Unwilling cooperativeness—Tendency to be overtly cooperative without feeling 
cooperative. 

Distrustfulness—Tendency to be suspicious of others. 

Overt self-depreciation—A conscious tendency to present an unfavorable 
view of oneself. 

Need for dependence—Liking to be dependent on, or “mothered,” by others, 

Self-algolagnia—Tendency to enjoy hurting or punishing oneself. 

Procrastination—Tendency toward inexcusable delay in doing what one 
wishes to do. 

Positive algolagnia—Tendency to derive satisfaction from the unhappines 
discomfort, or embarrassment of others, and to enjoy making others fee 
uncomfortable. 

General feeling of inferiority—A general feeling of inadequacy, or over-all 
weakness of personality. A free-floating feeling of inferiority. 

Interest in physical combat—Examples: boxing contests, wrestling, bull fights, 
dog fights, etc. 

Psychosomaticism—Tendency to exhibit symptoms of psychosomatic disorders, 
that is, bodily diseases which are supposed to be related to psychic 
disturbances. Example: anxiety and gastric ulcers. 

Arbitrative initiative—Tendency to take the lead in settling disputes or dis- 
agreements in everyday situations. 

Organizing initiative—Tendency to take the lead in organizing business or 
ordinary everyday (non-business) activities. 

Intuitiveness—Tendency to depend and act on the unreasoned solution of 
problems. Such solutions are popularly referred to as hunches. 

Face-to-face shyness—Tendency to feel bashful, self-conscious, and embarrassed 
in dealing with authorities, important people, and strangers. 

Grandiose autisms—Tendency to be involved continually with thoughts of 
personal grandeur, such as, daydreaming that one is a great hero, leader, 
scientist, and so on. 

Undesirable compulsiveness—Feeling а strong need to do something which 
is socially unacceptable. 

Seriousness—Tendency to assume an attitude of earnestness or to exhibit 
feelings of personal responsibility toward one's work or envirogment. A 
person may be serious without being conscientious (cf 40). 

Homotropism—Tendency to identify more or less completely with members 
of one's own sex, but not necessarily in a homosexual manner. 

Intellectual adequacy—Feeling that one's abilities are adequate to cope 
successfully with one’s own problems. 
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Rebelliousness—Resistance to domination. Tendency to actively resist ascendant 
or dominant behavior on the part of others. Implies open defiance of 
authority. 

Negative algolagnia—Tendency to enjoy being hurt by others, or to derive 
satisfaction from mild pain. 

Social initiative—Tendency to take the lead in social gatherings. 

Gluttony—Liking to eat to excess. 

Motor tempo—The habitual rate or vigor of movement which one tends to 
exhibit in everyday or routine activities. 

Gregariousness—Tendency to need and to seek to be with other people. 

Sexual romanticism—Tendency to idealize relationships between the sexes. 
May, be unrealistic. 

Introspectiveness—Tendency to analyze, and be preoccupied with, one’s own 
thoughts or feelings. н 

Domineeringness—Tendency to be “bossy”, imperious, or over-bearing in 
dealing with other people. 

Submissiveness—Tendency to comply with what others expect one to do and 
to submit to domination rather than to resist it (cf 39). 

Impulsiveness—Tendency to act precipitately or to make hasty decisions 
without careful consideration or deliberation. 

Seclusiveness—Tendency to be, and to prefer to be, alone. 


Vocational insecurity—Feeling that one is likely to be unsuccessful in achieving 
the financial or occupational rewards which one needs or desires. 

Rhathymic exhibitionism—Tendency to act in a carefree manner in the presence 
of others, that is, to dramatize carefreeness. Exhibited in various ways, such 
as playing practical jokes. A person may put on an exhibition of carefreeness, 
yet not feel carefree (cf 102). 

Mucodermal orexis—Tendency to enjoy and to seek stimulation of the cuta- 
neous and membranous surfaces of the body. 

Dynamism—Tendency to feel lively or energetic, with a sense of vigorous 
physical well-being. 

Tidiness—Cleanliness and neatness as opposed to slovenly behavior. 


Kinesthetic empathy—Tendency to have kinesthetic experiences (muscular or 
movement sensations) in response to activities which are seen or heard. 
Emotional control—Tendency to inhibit or restrain socially disapproved 
emotional reactions, such as controlling one's temper in disagreeable situations 

or remaining calm when others become upset. 

Variety-loving—Liking changes from time to time with respect to situations, 
things, or jobs, which one is accustomed to. A person may like variety, yet 
dislike the new (cf 19). 

Vistorexis—Tendency to enjoy and to seek scenery, distant views, vistas, and 
so on. 

Introversial distractibility—Tendency to be distracted from intended goals by 


disturbances within one’s own body, such as ideas and internal sensory 
experiences. 


Talkative gregariousness—Preferring to talk rather than listen, when with groups 
of people. 


Forgivingness—Tendency to forgive and to overlook the wrongs or mistakes 
of others toward oneself. 


ао distractibility—Tendency to be distracted from the achievement 
of intended goals by irrelevant external conditions or stimuli. 
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ME ori or ag to feel uncertain about directions or positions 

Defensive eun Tinder to project one’s own faults on other people. 
Example: if one is cowardly, he may tend to assume that other people 
are cowards, 

Feelings of degradation—Tendency to feel guilty or ashamed of oneself. 

Situational anxiety—Tendency to worry about specific, probable, or possible 
dangers, risks, or misfortunes. 

Carefree deception—Overtly carefree but covertly serious, cautious, or both. 

True rhathymia—Tendency to feel carefree, but not necessarily in an irre- 
sponsible way. Should be clearly distinguished from ein был. exhibi- 
tionism (cf 85). 

Control of disagreeable feelings—Tendency to keep disagreeable teelings, such 
as disapproval or dissatisfaction, to oneself. 

Ambitious agreeableness—Tendency to act friendly or agreeable in order 
to achieve or succeed. 

Hoarding—A compulsive tendency to save, often directed to apparently 
unimportant things on the assumption that they may be useful in the future. 

Intellectual inferiority—Tendency to feel that one is slow to learn or to grasp 
the meaning of new ideas. 

Public shyness—Tendency to feel uncomfortable in the presence of groups 
of people outside the family circle. 

Theoretical thinking—Tendency to be interested in, and to solve problems, 
involving theories, or abstract principles, as contrasted with solving 
problems to meet immediate practical objectives. 

Anti-social recklessness—Tendency to take chances in breaking rules, such 
as, traffic regulations while driving, and smoking where forbidden. 

Anti-disputatiousness—Tendency to avoid arguments or provocative discourse. 

Defensive secretiveness—Tendency to conceal facts about one's personal 
weaknesses. ^ 

Unpleasant reminiscence—Tendency to be preoccupied with unpleasant memories. 

Conservatism—Tendency to approve commonly accepted or standard customs 
and practices as well as a reluctance to depart from them. 

Fearfulness—Tendency to be fearful in the presence of real objects or situa- 
tions. Habitual fears are sometimes referred to as phobias. Does not com- 
prise conjectural or obsessional fears (worries), such as, specific anxieties 
(cf 100). 

Color shock—Tendency to get upset by bright colors or outstanding grays 
(black or white). 

Naso-buccal epicurism—Tendency to be preoccupied with or interested in 
chemoreceptive stimulation, especially, blends of chemical stimulation of 
the tongue, palate, and nasal sense organs. 

Distancia—Tendency to have feelings of distance with respect to surrounding 
objects or social stimuli. 

Temporal disorientation—Tendency to have a poor sense of time. Exhibited 
by a false sense of time intervals, distorted temporal memories, and so on. 

Olfactorexis—Tendency to obtain great satisfaction from many different types 
of odors and from situations in which they occur. 

Test objectivity—A measure of how realistically the examinee has answered 
the test items. A low score usually indicates an automatic (not deliberate) 
tendency to make a favorable social impression. 
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Auditory orexis for non-musical sounds—Tendency to enjoy non-musical 
disturbances and to seek situations in which they occur. 


Food aversiveness—Tendency to dislike foods, sometimes manifested as a 
disgusting or sickening dislike accompanied by a poor appetite. 


Sexorexis—Tendency to be sexually appetitive, that is, to have a strong desire 
for sexual stimulation. 


Varictal love interests—Feeling a need to love, not merely one, but several 
different persons. 


Misanthropy—Tendency to feel disappointed or disgusted with the human 
race; in extreme form, manifested as hatred of the human race. 


Transexual identification—Tendency to identify with the cultural norms of 
the opposite sex. Transvestism is one outcome of this tendency. 


Masochism—Tendency to experience sexual pleasure from being hurt. Unlike 
algolagnia, masochism is always sexual in nature (cf 57, 59, 73). 


Anti-intraception—Tendency to resist attention to one’s own feelings or thoughts, 
and to be against “prying” or concern about the feelings or thoughts of 
others. 


Primary. suggestibility—Tendency to be immediately induced to act in a specific 
way in response to the behavior of others. 


Sense of humor—Tendency to enjoy the comic aspects of living situations, and 
be humorous in one's social relationships. 


Test consistency—Tendency to respond in the same way to test items which 
measure the same personality trait. 


Test sincerity I—Tendency to answer sincerely items in which high response 
loadings correlate positively with cultural approval. For example, the item 
“J finish my work before I play or rest” refers to culturally approved conduct. 
A response of Always would be a culturally approved response to this item, 
but may not be true. 


Test sincerity II—Tendency to answer sincerely items which refer to culturally 
disapproved conduct. Low, instead of high, response loadings correlate 
positively with cultural approval. For instance, to the item “I feel that I 


have to set fires”, a response of Hardly ever could be a culturally approved 
answer (cf 132). 


Self-depreciation—An automatic (not deliberate) tendency to present an un- 
favorable view of oneself, Should be distinguished from a conscious, overt 
tendency to depreciate oneself (cf 55). 


Cholinergy (superfactoer C)—Refers to a factor common to a syndrome of 

primary traits. On the basis of theoretical considerations this superfactor 
has been called cholinergic, since high scores seem to indicate parasympathetic 
dominance, that is, a resilient tendency to feel energetic, happy, enthusiastic, 
secure or optimistic. For further details, see “The neutral theory of personality 
way? Trans. N. Y. Acad. Sci., 17, 315-30. 


Adrenergy (superfactor A)—A factor common to a large syndrome of primary 
traits. Referred to as adrenergic, because high scores seem to indicate 
sympathetic dominance, that is, a tendency to feel sluggish, dejected, in- 
ferior, anxious, tense, shy, insecure, distractible, habitually fearful, or 
hypersensitive (cf 135). 

Self-acceptance—Tendency to like yourself as you are, or more accurately, 
аз you think you are. A measure of the acceptance of the real self. 

Adjustmental discrepancy—The difference between the concept of the real 


self and the concept of what one would like to be. A measure of discrepancy 
between the real self and one's ideal self (ego-ideal). 
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139. Authoritarianism—Tendency to submit uncritically and devotedly to an ideal- 


ized leader, but to aggressively seek out, dominate, condemn, or punish those 
who fail to conform rigidly with the ideals or dictates of the leader. An 
extreme radical authoritarian would be violently opposed to conventional, 
middle class values. An extreme conservative authoritarian would tend to 
by рг hostile to those who fail to conform with conventional, middle 
class values. 
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DIFFERENTIAL IMPAIRMENT IN MULTIPLE SCLEROSIS* 


Department of Psychiatry, Cornell University Medical College, and Hunter College 
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A. INTRODUCTION 


Various aspects of cognitive impairment have been under investigation by 
this laboratory for several years. Interest has centered on clarifying the 
nature and patterns of losses to be observed in psychopathological illnesses, 
cerebral organic conditions and possible differentials between them. 

In addition to studies of a small group of patients with Wilson's Disease 
(5) and a larger group of organics with assorted diagnoses (7) an opportunity 
was presented to examine a group of out-patients with the diagnosis of mul- 
tiple or disseminated sclerosis. 

While these patients fall into the same diagnostic category, it is known 
that the symptoms of multiple sclerosis vary extensively from one patient to 
another even though the pathological process is apparently distinctive. Super- 
imposed is the episodic nature of the disease and wide variations in its time 
course. The gray matter tends to be spared while the sclerotic islets invade 
the white matter and are generally widely scattered from around the 
ventricular system to the cord. In some instances, the disease occurs as one 
of the features of a broader symptom complex. In its terminal stages, patients 
often exhibit signs of organic dementia. 

At earlier stages of the illness, when patients may still be functioning 
fairly well in their daily activities, there are often motor and speech dis- 
turbances indicating defective motor control. These and other symptoms such 
as the frequently observed visual field defects, heightened tractibility and 
mood characteristics ranging from depression to an overly cheery attitude sug- 
gest alterations of psychological functions before the disease process is well 
advanced from the standpoint of clinical evaluation. 

The test battery in use in this laboratory seemed adequately suited to a 
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search for the patterns of impairment in patients with multiple sclerosis of 
moderate severity. In respect to abilities, extension could be made beyond 
the more usually studied abstract intellectual functions since, in addition to 
these g functions, the tests of this battery are now known to load at moderate 
to high levels on at least five additional independent factors. 

'Thus equipped, the study sought to determine the severity and patterns 
of impairment in out-patients with multiple sclerosis and to compare such 
deficits as were found with the distribution and extent of losses in patients 
with clinical indications for diffuse cortical involvement. 


B. METHOD 
l. Subjects 


The anchor group for the study were patients (N = 11) with a diagnosis 
of multiple or disseminated sclerosis, all but one of whom were being seen 
regularly as out-patients in the Demyelinating Disease Clinic of The Hospital 
for Special Surgery. All were symptomatic to some degree when tested and 
the mean duration of illness for the group was 8.5 years. From vocabulary 
performance and educational history (a mean of 14.6 years of schooling) it 
was estimated that all these patients were average or higher in preillness 
intellectual ability. Several were gainfully employed. 

For comparison purposes, two other groups were drawn from the pool of 
control subjects and patients with diagnoses of cerebral organic conditions 
other than multiple sclerosis, These were selected on the basis of sex, age, and 
vocabulary score (Wide Range, Form B) without reference to other per- 
formance data. The mean ages for the controls (C), multiple sclerotics (MS), 
and organics (О) were 40.9, 41.2, and 41.5 respectively. The mean vocab- 
ulary scores were 83.8, 80.8, and 80.2 corresponding to vocabulary ages 
between 19 and 20 years. "There were six men and five women in each group. 


2. Tests 

Out of a total battery of 10 tests, six were found in previous work to 
yield few false positives among normals while abnormal scores, when obtained, 
were generally found in the brain damaged (7). Performances on these 
six more successful tests were chosen as the basis for comparisons between 
the three subject groups of the present study. The tests? were: 

a. Progressive Matrices (1938). This is а non-language test of the 
ability to' discriminate complex patterns and to educe relations and correlates. 
Scoring was in terms of the absolute number of problems solved correctly. 


3 Additional details on the 


5 se and i ious 
article (6). nd general procedure may be found in a prev 
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b. Opposites association. The easy to difficult stimulus words were given 
orally and timed manually with the scoring relative to both time and ap- 
propriateness of response. 

c. Flicker fusion test set. The apparatus (after Landis) was designed 
to measure the critical fusion frequency (CFF) in cycles/second at the first 
appearance of a flickering field as the frequency declined from a level at 
which no flicker was reported. 

d. Series choice reaction time. This device was arranged to provide a 
series of choice response situations, each initiated without delay by the 
preceding correct response of pressing the button corresponding to the light 
signal flashed on. Each sequence provided 20 trials in prearranged random 
order. The score was the mean of 60 trials. 

e. Pursuit rotor. This apparatus was used to derive a learning curve 
for the accuracy of maintaining contact on a small rotating target with a 
hinged stylus. "Twenty 15-second trials were alternated with 15-second rest 
periods. The score on each trial was the number of seconds during which 
contact was maintained. 

f. Divided attention. The already practiced Pursuit task was performed 
alone. A second task, which required keeping a key depressed with the 
non-preferred hand when a 400 cycle tone of irregular duration and intervals 
was heard through a head set was also performed separately. The score 
was the change in performance when the two tasks were combined for an 
equal number of trials. 

C. RESULTS 


It is evident in Table 1 that, on all tests except Divided Attention, the 
multiple sclerosis and organic group performances were inferior to the controls. 
It is equally apparent that, on tests which measure abstract conceptual 
activity (Matrices and Opposites), the performance of multiple sclerotic 
patients was closer to that of the control group than to the observed efficiency 
of the organics. 

'The implications of these data are more readily seen by reference to 
Table 2. When organic losses are compared to control data (C-O), all 
differences are significant. The multiple sclerosis group is significantly 
superior to the organics on the Matrices, occupies an intermediate position 
which is not significantly different from either controls or organics for 
Opposites while, like the organic group, they are clearly impaired on the 
remaining tests. 

'Taken together, these data indicate that for quite some time during the 


A COMPARISON OF THE PERFORMANCE OF 
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Tests 


Progressive Matrices raw score 
Opposites score 
CFF in cycles/second 
Series choice reaction time in seconds 
Pursuit learning: 
Mean of trials 1-5 in seconds 
Mean of trials 16-20 in seconds 
Divided attention loss in per cent 


TABLE 1 kd 
CoNTRoLs (C), MULTIPLE ScLEROTICS (MS), AND Organic Patients (О) © 
ON THE INDICATED TESTS S 
Group means Standard deviations a 

€ MS о С MS о = 
© 

50.2 46.2 324 5.9 6.8 7.8 "m 
61.9 56.3 48.1 10.1 10.4 8.1 ч 
44.4 324 ^ 35.3 4.7 5.1 7.9 ЕА 
0.77 1.23 1.03 .06 25 .25 £ 
54 1.6 3.0 19 1.6 22 @ 
8.9 2.9 4.8 2.2 2.3 3.3 ES 
48.3 51.3 48.5 19.5 31.3 33.7 * 
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TABLE 2 
Tue SIGNIFICANCE or THe Dirrerences Betweex Соор Means 
_ ., FOR THE Ixpicateo GROUP. PARINGS 
(A dash indicates that the significance did not reach the .05 level. 
Entries shown as .01 indicate this level of significance or better.) 


Tests C—MS MS—O с—о 
Progressive Matrices =- 01 ot 
Opposites — — ot 
CFF 01 — o1 
Series choice 01 — EU! 
Pursuit learning: 

Trials 1-5 01 — 01 
Trials 16-20 01 Бы z 01 


Divided attention — — - 


course of the disease, patients with multiple sclerosis show preservation of 
abstract intellectual (g) ability. At the same time, activities which would be 
affected by limitations of visual efficiency and coordinated motor control tend 
to a slight but non-significant increase in impairment over that observed for 
organics. 

Although the patient groups are small, the variation in individual losses 
on Matrices performance and duration of illness in multiple sclerotics is of 
interest. No relationship was observed in the present data. 

'The superior efficiency of the multiple sclerosis group over the organics 
occurred at all levels of difficulty on the Matrices. Figure 1 shows that the 
multiple sclerotics roughly approximate the performance of normals, while 
the organic patients are distinctly lowered in performance relative to these 
groups with losses most marked on test items of greatest difficulty. 

Significant differences have been observed previously between control 
subjects and patients with a variety of cerebral histopathological or neuro- 
physiological conditions on Divided Attention. Individually, over 60 per 
cent of such organics have shown marked losses. Generally, the larger loss 
occurs on the Pursuit task which has to be continuously monitored rather 
than on the Auditory task which, unfortunately, may be monitored discon- 
tinuously without excessive loss in moderately impaired patients. The 
initial pursuit performance by the MS group was generally so poor that there 
was little opportunity for an attentional deficit, if present, to be shown. The 
organics were also significantly inferior to controls on the initial Pursuit 
trials. But percentage-wise, the losses from separate to combined performances 


were equal in all three groups. 
D. Discussion 


Forty years ago, Brown and Davis (2) asserted that the mental symptoms 
in multiple sclerosis are generally not like those associated with other organic 
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brain diseases. While wide variations were noted in type and severity of 
symptoms in multiple sclerotics, profound intellectual deterioration was said 


to be observed only occasionally, although some impairment seemed probable , 
in a majority of cases. 
12 | 
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SET 


FIGURE 1 
A COMPARISON OF THE MEAN SCORES OBTAINED BY THE CONTROLS, MULTIPLE SCLEROTICS 
AND ORGANICS ON THE Five Successive SETS OF TWELVE INCREASINGLY 
DIFFICULT PROGRESSIVE MATRICES PROBLEMS 


2 
In more recent years, there has been a growing number of investigations 
seeking to quantify the nature and extent of intellectual impairment in 
multiple sclerotics. The findings range all the way from the high proportion 
of significant losses on the Halstead Battery and Rorschach as reported by 
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Ross and Reitan (10) to the failure by Diers and Brown (4) to find sig- 
nificant changes when using the Wechsler-Bellevue impairment index. "There 
are additional studies such as those by Baldwin (1) and Parsons, Stewart 
and Arenberg (9) which indicate slight to moderate losses in abstract 
intellectual efficiency. 


The difficulty of putting the results of this study into perspective is due 
both to the variable effects of the disease superimposed upon individual 
characteristics, and to the differences in test instruments used in this and 
other studies. Even though no study is a replication of any other, some 
path may be found through these apparently inconsistent findings. 


As noted before, the tests used for this study load on several factors 
other than what appears to be the g factor, with the Matrices, Opposites 
and Vocabulary (used for matching groups) showing substantial loadings 
on the latter. With tests which do not load on the g factor, the patients 
with multiple sclerosis are impaired to a degree approximating the losses 
found in other cerebral organic conditions, But it is with tests of g 
functions that the present multiple sclerosis group is clearly much better 
preserved than the organics, showing slight losses on the Matrices and 
moderate, but not significant, losses on Opposites. "Thus, of the functions 
tested, general intellective efficiency seems least disturbed in these patients. 

'These data do not agree with the significant abstraction losses reported 
by Canter (3), Baldwin (1), Ross and Reitan (10) and Parsons, et 
al. (9). It is interesting to note that deficits were demonstrated by Canter 
with both direct and indirect measures, but with only modest agreement 
between these techniques. Also, the Wechsler-Bellevue findings of Canter 
are opposed to the negative results of Diers and Brown (4). The latter 
authors interpreted their findings to mean that the Wechsler deterioration 
index was inadequate or there was no cortical damage in their patients. 
Other conclusions might follow as readily. Baldwin's study (1) which indi- 
cated no loss on the Shipley-Hartford Test and a mean impairment score for 
multiple sclerotics on the Hunt-Minnesota Test involved a control group 
with a mean T-score within one point of the borderline between control 
and impaired performances on this test suggesting a sizeable number of false 
positives. 

The present findings of a sharp reduction in CFF from normal levels is 
in general agreement with the data of Parsons and Miller (8) and Titcombe 
and Willison (11). Since flicker thresholds are often significantly lowered 
in other cerebral organic diseases, and in view of previous work on central 
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vs. peripheral factors in CFF, there is no attempt here to evaluate the sug- 
gestions drawn from these studies as to the locus of the malfunctioning 
structures, 

'Taken together, the present data indicate a variety of detectable losses 
in patients with multiple sclerosis which are similar to those found in other 
organic conditions. At the same time, they tend to agree with the view 
put forth by Brown and Davis (2) that these patients differ considerably 
from other organics—at least with respect to the frequency of relatively 
well preserved ability to discriminate complex visual patterns, perceive new 
relations and solve abstract reasoning problems based upon these perceived 
relations. This difference is further attested by our findings of at least 
80 per cent abnormal individual performances by a previous group of 50 
organics and the present group of 11, while only two out of 11 multiple 
sclerotics made such scores on the Progressive Matrices. Whether such 
preservation of abstract intellectual ability will be an advantage to the 
practitioner who treats these patients is a question that may be answered 
only by relevant study. : 

E. SUMMARY 


Three matched groups consisting of control subjects, ambulatory patients 
with multiple sclerosis, and patients with diagnoses of cerebral organic con- 
ditions other than multiple sclerosis were examined with a battery of tests 
previously found useful in detecting cerebral organic damage. 

The multiple sclerotics were significantly different from patients with 
other neurological conditions in the frequency of rather well preserved 
abstract intellectual ability in the presence of losses in other tested functions 
that equalled or exceeded those of the organic group. 
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A DISCUSSION OF CHRONOGEOMETRY AS RELATED TO 
NON-STATIONARY TIME SERIES SUCH AS THE 
PHYSIOLOGICAL ELECTROGRAM*'* ! 


Columbus Psychiatric Institute and Hospital 


Samuet J. M. ENGLAND AND BENJAMIN PASAMANICK 


The essence of the problem in psychological physiology is the“ observation 
of changes in measurements which are notably variable. The analysis of such 
data may require techniques that take cognizance of the fact that the usual 
notions as to the meaning of time can be misleading when applied to the bio- 
logical system; events do not occur uniformly throughout the various parts 
of the animal's nervous and physiological activity. "This inherent condition 
imposes upon the experimenter the necessity to resort to special techniques 
for the analysis and understanding of multiple interacting non-stationary 
time series. 

The following proposal was briefly discussed by England and Pasamanick 
(5); not every detail of the proposal is reproduced here. It might be of 
interest to outline some of the circumstances preceding this proposal. In 
November 1960 we came upon a report of Scientific Congresses and Confer- 
ences by Menitskii (6) in translation. "The following excerpt may be found 
on p. 129 of the translated edition: 

Much attention was given at the Conference to questions connected 
with cardiovascular investigation and diagnosis, I. G. Akulinichev and 
E. B. Babskii, in conjunction with the engineers of the Computer Insti- 
tute, State Planning Commission of the U.S.S.R., presented two papers. 
The first described a new apparatus, an analyser of the electrical activity 
of the heart. In this apparatus the electrocardiogram is divided into 
separate cycles, the limits of which are the peaks of the waves. These 
cycles are recorded one on top of the other, which facilitates analysis 
of the electrocardiogram and makes for economy in prolonged recordings. 
The electrocardiogram obtained in this manner is reproduced on the 
screen of an electron beam apparatus with prolonged afterglow, and 
is simultaneously recorded on the photographic strip. On the evidence 
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of the authors, this method is most useful for investigation of fluctuations 
of the cardiac rhythm under normal or pathological conditions. 


Contemplation of this method of Akulinichev and Babskii resulted in our 
inquiry as to the suitability of a slight further innovation of the kind reported 
here. Details leading to the present formulation cannot be included here. 

For our proposed method of recording and monitoring the two physiological 
variables, Figure 1 conveys the impression to be discussed. The two variables 
of interest are monitored electrically and recorded in epochs of predetermined 
duration. Ehe lines of the record may display both physiological entities to- 
gether, or the accented or reference variable may be suppressed, as is the case 
in our illustration. The rate of trace for each line or duration can be con- 
tinually calculated by the apparatus, interval by interval as the record evolves. 
The experimenter may observe transitions in these rhythms almost mechanical- 
ly and apprehend immediately the physiological processes with no more than 
a minimum of explicit analysis, assuming that the experimenter can provide 
the necessary background of theoretical abstraction as the basis for interpre- 
tation. It would perhaps not be so important that the actual hardware be 
constructed for effecting this form of display except that this form of demon- 
stration may produce such "visual compulsion” which can carry over to the 
logical compulsions of geometry, even though one may then choose to renounce 
the visual display in favor of more complex analytical procedures. Figure 2 
exhibits the geometrical model of our discussion. 


It may be profitable to undertake an examination of some of the premises 
underlying this method of conceiving physiological processes. Space and time 
is said to have its origin in the relations between events. Physicists have usual- 
ly conceived the physical world and the ether of the physical world in a 
manner very like Newton’s conception, but the more recent formulations of 
physics have notably replaced the material ether or space by a complex of 
events and their characteristic activity with respect to one another: as it were, 
an “ether of events.” For our purposes here we are asked to conceive of 
space as the exhibition of internal relations between physiological time-systems- 
The system is the unit of significance in our analysis. As an accretion to Our 
discussion there are certain analogies and homologues to the visual conceptions 
of space which may be of more than mnemonic significance. 

Figufe 1 will reveal something of the practical considerations that are 
encountered in this form of visual display: it can be noted that as the situation 
proceeds from the bottom upward, the record below the letter B is adequately 
stationary; in this case there are eleven heartbeats underlying the record of 


[ 


FIGURE 1 

The successive lines of the record above are tracings from a conventional pen 
recording device. The electrical analog of respiration was recorded by means 
of a transducer strapped around the subject's chest. The upward and downward 
excursions of the traces represent inhalation and exhalation movement, connected 
with the subject's breathing. The record proceeds historically from the bottom toward 
the top. The successive lines were determined as to length by the lapse of 11 beats 
of the subjects heart recorded simultaneously in the usual manner for ECG. 
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FIGURE 2 й = din 
The two recordings of ECG and respiration are arranged in the drawing accor y 
to an artist's interpretation of a nest of rectilinear coordinate time-systems. 
record of heart beat is shown in a rectilinear relation to a more fixed, cun 
or closed reference system. In turn the respiration record is depicted as геш 2 
the heart-system. Each system in its turn would be considered a free-body with 1 
principle reference frame in some other physiological system. 


respiration. By stationary we need only imply unaffected by translations of 
the origin in the heart time-system. 

It is noteworthy that a distinct fugue or fugoid appears along the lines of 
zeroes as the record evolves from A to B. The fugoid is a characteristic 
feature of self regulated systems of all types. The most commonly experienced 
instance of the fugoid is the smooth loping upward and downward of aircraft 
when cruising with the automatic pilot. There are two principle modes of 
such oscillation: the long period longitudinal oscillations and the “Dutch 
Roll" lateral oscillation. This effect is likely an exemplification of the Respi- 
ration-Heartrate Reflex described by Manford Clynes (1956, 1960a, 1960b). 
Clynes sstablished that arrhythmia, the fugoid of our representation of the 


situation, is initiated by stretch receptors within the thorax, rather than by 
hemodynamic or central factors. 


It is fundamentally important that insofar as our record reveals the two 
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time-systems to be stationary, both when compared to themselves at intervals 
in their evolution and when compared to each other, the choice of a particular 
size of epochal folding is indeterminate. Our visual representation of the 
situation will reveal an array of events following one another in an undis- 
tinguished orderliness; no matter if we are observing with a 2, 3, or M event 
epoch. The record may profitably be conceived as being recorded upon the 
surface of a cylinder whose diameter is irregular as required by the physio- 
logical variable. There may appear something arbitrary in the epochal theory 
of time, for wherever you choose to fix the terminals of an epoch there can 
be reasons for extending or contracting the period. At the Point B (Figure 1, 
left side) there can be noted that our record no longer possesses its character- 
istic uniformity. The stationary relationship of the respiration-system with 
respect to the heart-system no longer obtains. This is indicated by the fact 
that the succeeding epochs of inhalation and expiration are incoherent. In 
the instance depicted by Figure 1 the subject being monitored for this record 
experienced the sudden immersion of his foot in a bucket of ice water. A 
concomitant disturbance in the steady relation between the respiration and 
the heart system can be observed. The trace that is pictured, Figure 1 right, 
starting at C, illustrates that the relation we wish to observe can be recovered 
by the expedient of shifting to a basis of 12 heart beats in the heart time- 
system. However, the line-of-zeroes of the respiration system remain skewed 
at a sharp angle to the right in the record, and it would appear that 13 or 14 
units of the reference system would be necessary to recover the stationary 
situation. Figure 3 illustrates that the total number of epochal units is some- 
what arbitrary for viewing; but the fundamental unit of epoch length is 
not arbitrary. The record depicted on the left, Figure 3, is the same as that 
depicted in Figure 1, left. Now, however, the basis for each epochal line is 22 
units in the heart time-system. The fugoid is again evident and the contingency 
of ice water immersion can be noted to affect the upper part of the record. 
Figure 3, right, illustrates that 24 units in the heart system will not secure 
a visually stationary pattern with which to discriminate the behavior of the 
respiration-system with respect to the heart-system. 

Another aspect of our topic bears examination however. There is the hint 
of a condition that deserves investigation in the left record of Figure 3, i.e., 
that the basis of eleven for generating the record of this particular subject, in 
this particular condition, might be shown to remain an effective basis 
for recording if the record were of sufficient epochal width (say 44 or 88 units) 
as well as, of course, length. It may prove that the perturbing effect of sub- 
merging the foot in ice water would appear as an anachronism visibly con- 
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tained or circumscribed on all sides by a uniform record. This would serve as 
an example of the possibility of a focal region within the larger group of time 
independent recurrences. There are certain geometric considerations under- 
lying this reasoning that leads us to contemplate the physiological electrogram 
in this way. 

In principle any periodic process can serve as a base for a time measurement. 
Some regularity of recurrence is essential, otherwise measurement would be 
impossible, Beats of the heart recur, breathing recurs. To describe any phe- 
nomenon requires a definite frame of reference or base, either explicit or 
implied. A teference or base is significant only when compared with a change 
of something that is present along with the reference frame. Something that 
has the character of change can be described only with reference to the station- 
ary or referent elements present along with the changes. It may be relevant 
in this connection to recall the remarks of Einstein (4) concerning time and 
stationarity: “It is not possible to obtain a reasonable definition of time with 
the aid of clocks which are arranged at rest with respect to the body of 
reference.” 

It is not altogether irrelevant, although possibly inappropriate, at this 
particular connection to recall that members of the same family distinguish 
one another by their differences; and cannot as a rule discern the similarities 
in their appearances. In the usual context persons not themselves members of 
that family may be more impressed with the similarities among the members, 
and perhaps only secondarily impressed with the differences. "This would seem 
compatible with the notion that the perception of other fime-systems is 
facilitated through transitions with respect to similarities present in the situa- 
tion along with the changes that are occurring. Changes that are immediately 
distinguished, are discriminated by comparison with time-systems that are 
going on in a stationary manner, and which serve as the connections of 
time-systems among themselves. When frames of reference or time-systems 
are considered together one of them may be more inertial with respect to 
others. 

The geometry of a frame of reference or base is connected with events 
being measured in the reference space by a system of rules. At different 
points along the base we can measure the position of the objects in the space 
referred to the base. Figure 3 illustrates that our reference frame, the heart- 
time-system, is not a rigid scaffolding. This is evident on the record from 
the fact that the epoch lines of explicitly displayed inhalation and exhalation 
BG of vary ing total length, although each epoch consists of 22 heart-beats. 
That is to say, if copies of two separated epochal lines of our record were 
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transported and compared locally, they would be different in length. Although 


it is permissible to envisage there being a clock at each of its epochs, all 
these clocks are not synchronous: some are faster, some are slower; time is 


a variable magnitude. 
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FIGURE 3 
The respiration record of Figure 1 is shown here as recorded in epochs of twice 
the number of heart-beats as that of Figure 1. The record attempts to illustrate 
that the choice of epoch length is not completely arbitrary; there are discrete periodic 
lengths of the reference-system that result in the desired exhibition. 


It is for this reason, and for other reasons that the notion of clocks is less 
useful to phychological physiology than the notion of fime-systems. Among 
the other reasons is the habit of accepting the hands of the clock as the 
clock. The hands are largely irrelevant to the nature of a clock. Only when 
there is relative motion is there time. Perhaps a major significance of the 
relative theory of events is that mathematical operations which have been 
legitimized for space by rational analysis and found to be empirically useful 
in any number of instances may now also apply to time. When we speak of 
a clock we would mean anything which goes through some regular periodic 
performance or process, and each periodic process gives a measure of its own 
“proper” time. The “proper” time for an object is said to be time-order of 
events in its immediate neighborhood. Space is to be considered timeless only 
in the limiting case; where the relation between the variables (in this case, 
heartbeat and respiration) are fixed and unchanging. For there to be a 
timeless space the set of neuronal event particles constituting respiration 
must remain fixed to the assigned coordinates, while the epochal lines of the 
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reference system may have every possible integral value. 'That is to say, one 
time-system remains stationary, or time-independent with respect to the other. 

We may now attempt to convey the significance and interrelations charac- 
teristic of time-systems as specifically derived for physiology. There is some 
agreement in the literature that nerve action is coded logarithmically. The 
importance of this fact to the perceptual experience has received inadequate 
attention. The conclusion seems enforced if this is the case, that effects of 
independent sensory contributions are additive. This is helpful to the con- 
ception of arbitrary nervous functioning. A rather general principle, enunciated 
by Fourier was that an arbitrary function, or graph, may be represented 
by a collection of series of regular periodic recurrences, each contributing in 
varying amounts to sum up the whole linear serial process. This mathema- 
tical phenomenon occurs in the “expansion” of a function into a series of 
any of the types known as orthogonal functions. Fourier defended the point 
of view that such an expansion is not limited to a few special cases, but is 
a general phenomenon true for most all arbitrary functions. It is our sug- 
gestion that each of the durations synthesizing some generalized physiological 
behavior ultimately derives its linear serial contribution from a nest of time- 
systems somewhat after the manner suggested by Figure 4. This family of 
time-systems: is generative of a family of durations that have the two termed 
relation of extending one over the other; the first harmonic of a fourier 
expansion may be said to extend-over the second, and the second over the 
third, etc. Figure 5 may serve to convey the notion of a system C extending 
over systems H and R. The conception of an umbrella would misconstrue 
the proper of central significance of extending over; it would militate less 
our understanding to visualize a string that forms the axis upon which are 
strung a series of beads. There are disadvantages in such an image however, 
for the essence of the situation is the motion: motion is the thing. . . . It is 
the hope that by contemplating the situation of the physiological electrogram 
in this way, we may be led to adopt geometrical analogies whereby a large 
class of behavioral operations can be linearly related. Neural events of neces- 
sity would be conceived as a multidimensional vibrating system. 

, We would have the reader further consider some of the principles of func- 
tioning of the closed system of Figure 5. For certain limited purposes H, C 
and R could be thought of as geared wheels, whereupon any velocity of motion 
whatever» would be possible for the complete system H, C, R with respect 
to the implied larger system including the observer external to system Н, C, 
R. However, the system considered in itself, without additions, would within 
itself be perfectly rigid except on the assumption that some of the "teeth" in 
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FIGURE 4 t 
This symbolic arrangment of closed systems of activity would serve to emphasize 
that for any given nexus of input-output relationship there are a number of systems 
implicated, and these would have the characteristic of successively longer and longer 
intervals to complete one cycle, and might slip their relative motion at the nexus 
as if a succession of cylinders, end view. 


the gear wheels were to slip. 'This slippage is the very essence of relative 
motion between time systems. Let us consider the matter from a slightly dif- 
ferent viewpoint. Time-system C may be thought of as a transformation 
matrix or connection matrix between the two manifolds of activity H and R. 
Furthermore, given H stationary with respect to R, a transformation or 
transfer from time-system H to time-system R by way of C would imply that 
C is a group of linear constants. What is perhaps more important to nervous 


462 JOURNAL OF PSYCHOLOGY 


е FIGURE 5 
The symbolic arrangement of connections depicted above would suggest that a 
closed system of activity H would be related to a closed system of activity R by 
means of a system of connections C, extraneous to H and R. Activity of C would 
reflect or be a measure of relative motion between H and R. 


action is that if C is by way of being some part of the brain, H is the 
matrix of nervous heart-system connections and R is the matrix of respira- 
tion-system connections, then C extends over them and perturbations of 
either Н or R is reflected in C; and all of them together are not closed to 
systems external to H, C and R. When there is relative movement other 
time-systems extraneous to H, C and R are necessary to provide linear serial 
contributions between, as it were, H and C, and C and R. This influx takes 
place in proportion as there is relative motion between time-systems. In the 
absence of relative motion between time-systems the contributions from the 
extrinsic systems are latent. 

By way of example, given some dynamic condition H, C, R there will be 
no necessity of any "outside contribution"; H, C, R will be complete and 
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stationary. However, if some second condition is postulated; say, Hy, C, Cy, 
R we note that C, has of necessity been added to the situation. This extraneous 
relationship will have formed the connection, if not the impetus, between H, 
C, R and Hy, C, Cy, R. Now if Hy, C, Cy, R continues to prevail indefinitely 
then this new static condition requires nothing new from the external for 
its balance, The ramifications of this possible interpretation of the situation 
are capable of being worked out in considerable detail. Its usefulness to the 
analysis and synthesis of nervous functioning must remain for the present only 
implicit. 

The concept of time-systems embodies the relations between" the families 


' of time-systems. Physiological effects within the body may be related to 


differences in the reactions of different organ sys We would suppose 
that every time-system possesses its own characteristic tropisms. This is 
more clearly evident for some systems, such as the heart system, but there may 
nevertheless be no more than a finite set of elementary frequencies or bands of 
activity inherent in any given time-system. In some instances these bands of 
elementary tropisms may be nearly discrete; in other instances no more than 
approximate “location” may be assigned to the major contributory components 
characterizing the notable behavior of the system. We would suppose that 
no system is so fugitive as to possess no approximating note or central tendency 
representative of its coordinating influence in the scheme of systems. 

In the limit we may find it desirable to conceive our neurophysiological 
system as co-ordinate species of time-systems each limited to a narrow tem- 
poral aspect of our physiology. This is a simplicity not realized in actual 
practice, but this fact may not affect the usefulness of the concept as charac- 
terizing the ideal case of nervous functioning. There is general agreement 
in the literature related to classical or Pavlovian condition that the arrange- 
ment or distribution of nervous action within the cerebral cortex tends to 
form a fixed pattern which is sustained more easily in proportion to its 
repetition under the same circumstances. 'There comes into existence a dy- 
namic stereotype or systematic pattern which can be maintained with less 
and less expenditure of nervous energy. This stereotype or fixed history 
develops an inertia which resists any alteration by new stimuli, or what we 
can call new boundary conditions. This condition of inertia or rigidity is 
sufficient to cause us to undertake an examination of the theory of objects, or 
rigid bodies. Б 

Reichenbach (7) reminds us that physical objects change their shape and 
size only very little when affected by outside forces but that this relative sta- 
bility is no ground on which to give a preference to solid bodies for the 
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definition of congruence. He suggests that the concepts rigid and solid should 
be distinguished one from the other. Rigidity may be said to characterize an 
object, where change of shape is small if the exterior forces are small rel- 
ative to the interior forces. This definition involves the supposition of a 
closed system. While a completely closed system can never be realized, 
systems are nevertheless closed to a greater or lesser degree of completeness. 
A closed system contains interior forces and infinitesimal closed systems are 
rigid in the proportion that exterior forces of larger systems extending over 
them have more nearly vanished than interior ones. “This definition of the 
rigid body i$ not explicitly given in the literature of physics, but it is that 
definition on which the whole system of physics is based" (7, p. 23). It is our 
suggestion that the coordinative definitions for the purposes of psychological 
physiology may be related to the definition of congruence by means of more 
or less rigid time-systems. A more or less rigid time-system considered in 
this way has some of the properties of an object. Among the properties that 
specify an object is that it have among its relations that of time-independence 
over the interval. An object can never be specified without there being also 
specified a relevant future and a relevant past—for that object. The relevant 
future and a relevant past is usually implicit in the specification of an object. 
A more detailed examination of the theory of objects can be found in White- 
head (8, 9). 

The method of observing physiological activities proposed here has the 
practical advantage of suggesting its relation to a body of reasoning having 
the highest abstractive significance. When further elaborated we may have 
a contribution to a system of theory in connection with time. Failing this the 
proposal may provide an impetus for the construction by others of a system 
of knowledge about time. One should not suppose that the rather general 
relative theory of time that was first developed in connection with electro- 
magnetism and light, has only this restricted application. For the most part 
the subject has a rather secondary status in the field of physics. There is 
good reason for this, involving the fact that the particular circumstances of 
observation of physical events do not typically demand what is sometimes 
disparagingly called “relativistic correction." The observations are all made 


with respect to the same time-system, and “the comparative absence of ap- 
plications leads to a general neglect." 
А 
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FACTOR ANALYSES OF SCHIZOPHRENIC AND 
ORGANIC TEST DATA* 


Department of Psychiatry, Cornell University Medical College, and Hunter College 


CHARLES A. КхЕНА! 


The data of previously reported impairment studies (2, 3) have received 
additional statistical treatment in the form of a principal components factor 
analysis and Varimax rotation of the resulting factor axes for each of the 
three experimental groups studied.? 

These analyses were made to provide a check on the a priori assumptions 
for these investigations. "These additional data do not alter the inferences 
already drawn, but lend support to the hypothesis relative to the differen- 
tial nature of impairment in cerebral dysfunction and in acute schizophrenics 
when observed in the latter. Although two or three measures for each of five 
postulated factors were included in the test battery, the primary purpose of 
the study was not to explore the whole domain of impaired ability or to 
identify the psychological variables. Any such yield would be considered 
a bonus beyond a better descriptive analysis of the experimental findings. 

Eight of the obtained principal factors were rotated although only six of 
these had latent roots in excess of 1.0 for schizophrenics and organics while 
there were seven for controls. The resulting factors for the three groups were 
matched both by inspection and by the use of a coefficient of congruence 
(1, p. 257). Significant matches among all three groups were obtained for 
six factors, resulting in a fairly high degree of factor pattern similarity be- 
tween controls, schizophrenics, and organics. The remaining two rotated 
factors showed dissimilar loading patterns from one group to another and 
may represent error factors. 

For present purposes, the factor patterns for schizophrenics and organics 
are presented in Table 1. The data for controls are omitted to simplify the 
discussion. These patterns show the loadings of nine out of ten tests on the 
six factors which could be matched between the groups. The data for the 


* Received in the Editorial Office on July 3, 1962, and published immediately at 


Provincetown, Massachusetts. Copyright by The Journal Press. — 
1 From the Department of Psychiatry, Cornell University Medical College, The 


New York Hospital (Payne Whitney Psychiatric Clinic), and Hunter College. 
2 The factor analyses and rotations were computed by the Educational Research 


Corporation, Cambridge, Massachusetts. 


467 


A COMPARISON OF THE FACTOR PATT] 
(Moderate to high facto 


TABLE 1 


ERNS FOR ACUTE SCHIZOPHRENICS AND ORGANICS FOR THE INDICATED Tests 


r loadings as shown in italics) 


= Schizophrenics Organics 
(Rotated factors) (Rotated factors) 

Test Fy Fə Fg Fs Fg Fe Fy Fo Fs Ps Fs 
Progressive Matrices 87 —15 —06 26 01 00 71 —11 —24 14 08 
Vocabulary 82 23 01 18 06 —21 94 10 —08 08 00 
Opposites 59 43 —23 33 —12 —31 88 01 —02 —07 01 
Critical flicker frequency 06 91 09 —01 06 08 05 $8 —14 14 03 
Series choice reaction time —32 —24 60 21 —38 —03 —19 06 54 03 —18 
Loss—divided attention—pursuit 26 02 —07 90 02 —16 04 01 —02 99 —06 
Loss—divided attention—auditory 00 03 01 25 86 09 03 02 —04 07 98 
Span of apprehension —12 14 —08 23 —07 79 —10 —09 03 01 16 
Pursuit learning 06 09 —22 25 50 08 10 10 —08 —10 —05 
Persistence —01 —17 —34 25 —05 10 09 17 —89 —05 —01 


Fs 


—24 
01 
—08 
14 
01 
00 
08 
86 
08 
—03 
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test not shown (After-Image) were incomplete for all groups, especially the 
organics for whom scores were obtained on only 32 per cent of the patients. 

The initial assumption that the Progressive Matrices, Vocabulary and 
Opposites would load primarily on the same factor is borne out. It seems 
reasonable to refer to these as primarily tests of g functions, especially in 
view of previous work with these tests. It seems that this is the only factor 
in these studies which can be given some identity of psychological meaning. 

CFF, Series Choice (and After-Image) were chosen as possible tests of 
inertia of mental functioning or perseveration. Previous work here and 
elsewhere suggested that there may be no unitary factor of perseveration, 
If there is, the chosen tests do not indicate it since CFF shows a high loading 
on the second factor and on no other for either group while Series Choice is 
largely independent of this factor. The Series Choice as devised shows a 
moderate positive loading on the third factor on which Persistence shows a 
fairly high negative loading. Whatever these factors mean psychologically, 
it is clear that CFF and Series Choice are not measures of the same variable 
with the latter test undoubtedly having a complexity greater than one. From 
the present data there is no way of deciding what these tests are measuring, 
whether one or the other, both or neither are measuring an inertia component 
in their respective systems. 

The loss on Divided Attention is made up of the combined loss on the two 
separate tasks. It is interesting to note that the Pursuit loss (Factor 4) was 
independent of loss on the Auditory task (Factor 5). Data not shown indi- 
cate the loss for the tasks combined correlates highly with Pursuit loss which 
contributed the major share to figure of total loss on Divided Attention. 

In turn, the Span of Apprehension loads chiefly on the sixth factor, being 
largely independent of other variables. Pursuit learning was a measure of 
improvement and showed no consistent loading patterns in the three experi- 
mental groups. 

Two measures of variability in amplitude of performance (Spearman’s 
Oscillation) were included in the present analysis. Their patterns of loadings 
were dissimilar and occurred chiefly on factors contributing but little to the 
total variance. 

The relative independence of most of these tests from each other and the 
tests of g function provide support for previous findings (3). It was sug- 
gested that organic factors provide lower limits on the functional possibilities 
inherent in a nervous system and would be likely to become manifest both in 
complex psychological activity as well as in simpler processes requiring less 
complexity of thinking activity. Further speculation held that losses in acute 
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schizophrenics would be in those activities involving complex central inte- 
grative activity subject to momentary variations in perceptual sets, perceptual 
conflict and varying motivational trends and not to abilities which would suffer 
primarily from a reduced capacity for performance. 

While group results showed the controls and schizophrenics to be different 
from organics at equivalent levels of significance, individually the schizo- 
phrenics relative to the controls showed the highest percentage of loss on 
Opposites and the Progressive Matrices. The previous inference to the effect 
that our acute schizophrenics when impaired would show the effect chiefly 
in g functions achieves confirmation on the nature of the functions most im- 
paired. It is now apparent that the tests on which the schizophrenics, like the 
controls, show infrequent abnormal scores are largely independent of the 
g factor, but what these tests are measuring is not known. In any case, the 
suggestion that non-g tests are the measures of choice in detecting organic 
damage among psychopathological features seems to be sharpened by present 
data. 

In another study on a small group of multiple sclerotics (4) it was in 
tests of g function that these patients showed the greatest sparing. Here 
again the crucial measures in the detection of organic involvement in the 
individual case seem to be the tests independent of g. 

Differentials in data such as these raise the question as to whether im- 
paired performances represent quantitative or qualitative changes. In noting 
the similarity of the schizophrenic and organic factor patterns above, one is 
tempted, in the absence of indications to the contrary, to state that the or- 
ganization of the abilities measured are qualitatively similar in both patient 
groups and that the observed variations are quantitative. This is perhaps 
a safe statement since the history of scientific progress shows that the quali- 
tative regularly becomes quantitative whenever a system of numerical ordering 
can be applied to observations. It is still probably worth saying that acute 
schizophrenics differ radically from organics quantitatively along some di- 
mensions and to a lesser degree along at least one other. 


SUMMARY 


Principal components factor analyses with Varimax rotations were com- 
> 2 à Rd : : 
pleted on data collected previously in the study of impairment in schizo- 
phrenics and organics. 


_ The factor patterns for the loadings of nine tests on six factors were 
similar for the separate experimental groups. 


Some of the implications of these data for the initial assumptions and 
reported results were discussed. 
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THE CONTINUITY-DISCONTINUITY CONTROVERSY 
IN PAIRED-ASSOCIATE LEARNING* 


Department of Psychology, Clark University 


NzLsoN Butters! AND Morton WIENER 


A. INTRODUCTION 


In a recent series of studies Rock and his associates (6, 7) hare re-exam- 
sined the continuity-discontinuity issue in the area of human learning, and 
presented evidence from which they inferred that paired-associates are learned 
in an all-or-none fashion and that repetition plays no role in the learning of 
the associations. In one paradigm, Rock (6) found that the learning of the 
list of paired-associates was not retarded, as would be expected if weak asso- 
ciations had been formed by replacing the missed items with new items in 
each succeeding test trial. 

In another paradigm, Rock and Heimer (7) found that paired-associate 
items that had been presented three times and missed in two test trials were 
learned no more quickly than items that had never been presented previously. 


- From these results, it was concluded that no weak associations had been formed 


during the three presentations, and therefore learning is all-or-none. 

In other recent studies Estes (3) ; Estes, Hopkins, and Crothers (4) ; and 
Clark, Lansford, and Dallenbach (2) using somewhat different paradigms 
have essentially confirmed Rock’s original findings. 

Despite the dissimilarity of experimental paradigms, all of these cited 
studies infer discontinuity from a failure to find significant differences be- 
tween their groups. That is, they all infer discontmuity from evidence which 
is based on the acceptance of the null hypothesis. It would not seem possible 
therefore to determine whether the absence of differences indicates no real 


' difference or can be attributed to absence of adequate experimental control 


or to the insensitivity of measurement. 
'The present report which describes two experiments and one control 
study is predicated on the hypothesis that both inadequate experimental con- 
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trol and insensitivity of measurements can account for the earlier findings of 
no differences, from which discontinuity in learning was inferred. 


B. ExPERIMENT 1 


'The first experiment attempts to introduce more careful experimental 
controls for differential item difficulty, hypothesized to be absent in the earlier 
studies. Items from a pool of items, that are missed after three learning trials, 
may well be more difficult than items randomly selected from the total pool 
of items. Thus, in the Rock and Heimer study (7), the new items, i.e., those 
not previously presented, were selected from the total pool. These new items 
were then compared with items missed two times. It is reasonable to assume» 
that items from a pool of items, missed two times are, on the average more 
difficult, than the other items in the pool. The greater difficulty of the missed 
items might be masking the facilitating effect of the three previous presenta- 
tions. "There are two ways of trying to control for item difficulty: (a) match 
the items by some independent assessment procedure, and test the continuity- 
discontinuity question by using a repeated measurement design, with each 8 
as his own control;? and (b) match the Ss for learning ability on some in- 
dependent task and test each matched pair of Ss for the same missed items, 
except one of the matched Ss will have had three previous learning trials vs. 
none for the other matched $. In this experiment, the second control method, 
1.е., the matched group design, was utilized. While this procedure does not 
remove the possibility of idiosyncratic differences among Ss in the difficulty of 
the various items for any S, it is based upon the reasonable assumption that 
those items which are most difficult for one member of a given population 
will most likely be difficult for another member of the same population. 

| Besides the control for item difficulty, the first experiment was also de- 
signed to investigate the influence of length of list on the continuity-discon- 
tinuity question. Reed and Riach (5) suggested that too short a list makes 
the learning task so easy for all Ss that the continuity effect may be masked. 


1. Method 


a. Subjects. Twenty-eight male convalescent patients from a general medical 
V.A. hospital composed the sample (14 in the experimental group and 14 in 
the control group). There were nine additional Ss who also participated in 
some portions of this study but who were not included in the two popula- 
tions. The experimental design was such that all Ss in the experimental 
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group who made less than 10 errors on the 60 item list (see materials below) 
were dropped from the experiment. Four of the nine Ss made less than 10 
errors on this list. Four experimental Ss did not complete the learning task 
because they complained of some physical ailment. One 8, randomly selected 
for the control group, could not complete the experiment because of a 
headache. 

b. Materials. (1) Stimulus Presentation Cards. The paired-associates on 
each presentation card was a nonsense syllable (100 per cent and 93 per cent 
association value selected from Glaze’s list) paired with a two-digit number. 
The nonsense syllables and numbers composed respectively the Jeft and right 
hand members of the paired-associates. Each pair was typed in capital letters 
on a 3 X 5 card. There were two sets of presentation cards, one of 20 items, 
one of 60 items. (2) Recognition Test Cards. Each recognition test (3 X 5) 
card had one of the nonsense syllables typed in the upper-middle portion of 
the card. Directly below the nonsense syllable, typed in two symmetrical 
columns, were four two-digit numbers, one of which was the "correct" right 
hand number. A Recognition Test Card was made for every Presentation 
Card. (3) Other Material. A black cardboard partition was used to block the 
Ss' view of the data sheet and the cards. 

c. Procedure. All Ss were first given three presentations of the prelimi- 
nary 20 item list, under instructions to learn as many of the pairings as pos- 
sible. Each presentation card with a paired-associate was exposed manually 
by the E for two seconds, followed by a three-second rest interval. After a 
presentation of the complete list, a recognition test trial was given. Approx- 
imately 10 seconds was the interval between the end of the presentation card 
list and its test trial. During the recognition trials the Ss were allowed to 
examine the test cards until an answer was given. 'To randomize order, the 
presentation and test cards were shuffled after every complete presentation and 
test. After the third test trial, 8 was excused and asked to return the following 
week. 

Each $ assigned to the experimental group was matched with an $ assigned 
to the control group, on the basis of the number of errors on the second and 
third test trials on the 20 item list. Assignment to each group was random 
within each pair of matched Ss. 

In the second session, the experimental $ was given three presefitations 
of the 60 item paired-associate list, followed by two recognition fest trials. 
After a short rest interval (about five minutes), the experimental $ learned 
those items he had missed on both of these test trials to a criterion of one 
perfect trial. If am experimental $ made less than 10 errors on the 60 item 
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list he was dropped from the experiment; if the S made more than 25 errors 
on the 60 item list, 25 items from the total error list were randomly selected 
to. compose the final criterial learning list. 

The second part of the experiment for the control $ of the matched pairs 
was to have three presentations and two recognition test trials of those items 
correctly identified by his matched experimental $ from the original 60 item 
list. These presentations partially controlled for practice, pro-active inhibition, 
or changes in motivation. However, the control Ss, whose matched experi- 
mental Ss made many errors (17-25) on the original 60 item list, had lists 
ranging from 35 to 43 items, while the control $s whose matched experi- 
mental $s made few errors (10-16) were presented with lists ranging from 
44 to 50 items. The third part of the experiment for the control S was 
learning those items missed by his matched experimental $ on the original 
60 item list to the criterion of one perfect trial. 

The most important procedure is in this third step. The experimental $ 
is learning a list of items he has seen three times and missed, while the control 
S is learning the same list as his matched experimental S, but the control 
has not had these items presented to him previously. If learning is a con- 
tinuous incremental process, then the experimental Ss, having had previous 
experience with the items, should show faster learning than the control Ss. 

Three measures of learning were employed: trials to criterion, number of 
errors on the first criterial test trial, and the total number of errors in 
reaching criterion. 


2. Results 


a. Number of errors on first critical test trial. The error data were con- 
verted by a square root transformation to achieve homogeneity of variance. 
The results of the analysis of variance of the number of errors on the first 
criterial test trial reveals: (4) a significant interaction (F = 13.65; df = 1, 
12; < .01) between the two conditions List Length and Experimental vs. 
Control; (b) a significant difference (F = 5.48; df = 1, 12; p < .05) 
between the experimental and control groups; and (с) a significant difference 
(F = 63.31; df = 1, 12; p < .01) between long and short lists. The long- 
short list ЧООДУ was ‘Sead on a rank ordering of the length of the final 
list leasned to criterion by the experimental group of Ss. The seven longest 
lists which ranged from 17 to 25 errors were included in the “Long List” 
category, and the seven shortest which ranged from 10-16 errors in the 
“Short List” category. Under the short list condition, the difference between 
the mean number of errors by the experimental group (1.86) and by the 
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control group (5.57) was significant (2 < .01). However, under the long 
list condition the difference in mean errors between the experimental (10.57) 
and control (9.29) groups was not significant (p > .05). 

b. Total number of errors to criterion. Total number of errors by the ex- 
perimental and control Ss in reaching criterion showed the same results as 
the analysis of the number of errors on the first criterial test trial. A signifi- 
cant interaction (F — 12.13; df — 1, 12; P < 01) between list length and 
the experimental-control conditions was found. Under the short list con- 
dition, the difference between the mean number of errors to criterion of the 
experimental (3.86) and the control (9.29) groups was significat (p < .01). 
However, under the long list condition, the difference in mean total errors 
of the experimental (29.00) and control (26.29) groups was not significant 
(р> 05). 

€. Trials to criterion. When trials to criterion were compared, no sig- 
nificant differences (F — 1.63; df — 1, 12) between the experimental and 
control groups were found for either the long list or short list conditions, 

d. Analysis of item difficulty. To determine whether differential difficulty 
among items could be demonstrated, as posited in the introduction, a chi 
square was computed. The distribution of errors made on the first two test 
trials following the three presentations of the 60 item list for all 22 Ss who 
had completed the first part of the procedure for the experimental group was 
analyzed. A chi square of 84.69 (df = 59; р < .025) was found. 


3. Discussion 


The analysis of the number of errors on the first criterial test trial showed 
that the experimental group, consistent with the continuity view, made sig- 
nificantly fewer errors than did the control group. Thus, when a control 
for differential item difficulty is introduced, theecontinuity effect is evident. 
Also, the two error measures (number of errors on first criterial test trial 
and total errors made in reaching criterion) showed a significant interaction 
between list length and the experimental-control condition. With both 
measures, under the short list condition the experimental group made sig- 
nificantly fewer errors than did the control group, but under the long list 
condition no significant difference between the experimental and control 
groups was found. Originally, it had been expected that the opposite relation- 
ship would be evident, that is, the continuity effect to be more appafent under 
the long list condition than under the short list. It is possible that these 
results may be attributed to a differential fatigue or motivation effect. For the 
short list Ss, there was very little difference in the total amount of time re- 
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quired by the experimental and control Ss to complete the experiment— 
about 60 minutes. However, there was a significant time difference between 
experimental and control Ss under the long list condition. The average 
amount of time for a long list experimental S to complete the second session 
was from 90 to 100 minutes. The average time for a long list control $ was 
approximately 70 minutes. The time difference can be attributed to the 
three presentations of the second testing session described in the procedures. 
The experimental Ss were presented with a 60 item list vs. only a 35 to 43 
item list for the control Ss. Since it can be assumed that fatigue increased 
with the amount of time spent on the total task, it seems reasonable to con- 
clude that the long list experimental group had more fatigue than did the 
long list control group. The apparent absence of evidence of continuity on 
the long list condition may thus be due to this postulated detrimental effect 
of fatigue, which masked the posited, positive effect of the three previous 
presentations. 

The significant chi square found for the distribution of errors made by the 
experimental Ss on the 60 item list indicates that some items were more 
difficult to learn than others. This finding increases the tenability of the hy- 
pothesis that item difficulty was masking the results in the Rock; and the 
Rock and Heimer studies, as well as the studies by Estes and his associates. 


C. EXPERIMENT 2 


While the first experiment dealt with control questions in the paired- 
associate learning paradigm, the second experiment attempts to utilize a more 
sensitive measure of learning, that is, latencies. Again, if learning is an in- 
cremental process, as the continuity hypothesis maintains, then items that 
have been presented several times but missed should be responded to more 
quickly than items that have not been presented previously. 


1. Method 


a. Subjects. Twelve of the 28 Ss used in the first study composed the sample 
for the second experiment. 

b. Material. Forty-seven paired-associate learning items, consisting of 87 
per cent and 93 per cent association value nonsense syllables (from Glaze's 
list) and three digit numbers, were the stimulus material for the study. 
i Orge pairs made up the "previously presented" list, and 15 items the 

not previously presented" list. "There were two different types of cards used 
in the experiment: 


(1). Training cards. Each syllable-number paired-associate was typed 
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on a separate 3 X 5 card in capital letters. The nonsense syllables and numbers 
were the left and right hand members of the paired-associates respectively. 
"Training cards were made only for the 32 items in the "previously presented" 
list. 

(2). Recognition cards. Each recognition card contained a three-letter 
nonsense syllable in the upper-middle section of the (3 X 5) card and three 
three-digit number choices typed in a single column directly below the non- 
sense syllable. A recognition test card was made for each of the items in the 
“previously presented" list. Also, 15 other test cards, similar to the above, 
composed the "not previously presented" list. For these 15 Recdgnition Test 
Cards there were no training cards. 

The Ss’ response latencies to the test cards were measured in 1/10 seconds 
with a stop-watch. 

c. Procedure. The Ss were given two presentations of the 32 item “pre- 
viously presented" list. The inter-item and inter-presentation time intervals 
employed in Experiment 1 were used in this experiment. Following the 
second presentation, two recognition test trials were given. To randomize 
order, E shuffled the cards following every complete presentation and test 
trial. The test cards of those items missed on both test trials were removed 
from the deck. For every missed item ("previously presented") a new item 
(“not previously presented"), which $ had never seen, was introduced. The 
“not previously presented” and “previously presented” test cards were then 
shown to the Ss for another test trial. The E recorded the Ss’ answers and 
their speed of responding to each card. If § inquired whether he had seen the 
cards with the new items before, the E told him that he had seen all the cards 


earlier in the experiment. 
2. Results 


A logarithmic transformation of the latencies was computed to achieve 
homogeneity of variance. The results of the analysis of variance showed that 
the mean log latency (.712) for the “previously presented” items was signifi- 
cantly shorter (F = 45.75; df = 1, 11; p < .01) than the mean log latency 
(.945) for the "not previously seen" items. 


3. Discussion e 


The results of the second experiment also support the continuity hypothesis. 
‘The average latency for the “not previously presented" cards was signifi- 
cantly longer than the mean latency of the "previously presented" items. 
Furthermore, for all 12 Ss the latencies were shorter for the "previously pre- 
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sented" item choices; there were no reversals of this trend. If latency is a 
measure of learning, the greater speed with which the Ss responded to the 
“previously presented” items implies that the Ss did learn something about 
the paired associations from the previous two presentations. While other tra- 
ditional measures of learning may fail to tap this relatively weak learning, 
latencies appear to be a more sensitive indicator. 

Although the differences in speed of responding were significant, the use 
of latencies may involve an assumption not warranted, i.e., S has learned a 
correct response. Thus, $ may not have learned the correct association but 
still responds quickly to the cards because of the presence of an incorrect 
association. If this hypothesis of incorrect association is valid, it would be 
expected that the Ss do less well than chance on the "previously presented" 
items during the third test trial. Since Ss’ performance on the “not previously 
presented" cards can be considered a measure of chance guessing, a comparison 
of Ss' performance on the “previously presented" and “not previously pre- 
sented” items supplies an empirical test of the “incorrect association" hy- 
pothesis. The difference (.25) between the means of the number of correct, 
previously seen items (1.75) and not previously seen items (2.00) on the 
third test trial is far short of statistical significance (F = .27; df = 1, 11). 
Thus, the number of correct responses on the third test trial shows no evi- 
dence for an “incorrect association” factor. 


D. EXPERIMENT 2 A 


This experiment was to provide a control for the second study. In employ- 
ing latencies there is a question of familiarity with, or recognition of, the 
first member of the pair of the paired associates. One might reason that the 
faster latencies to the previously seen items were a function of the Ss’ fa- 
miliarity with the nonsense syllable that appeared at the top of every test 
card rather than with its pairing. That is, the Ss took less time to respond 
to the previously seen cards, because they “recognized” the nonsense syllables, 
rather than because they had learned the association of the previously seen 
card pairs. The third experiment was designed to investigate this possibility 
of familiarity effecting the speed of responding in the test series. 


> 


1. Method 


а. Subjects. Fourteen undergraduate students served as volunteer Ss for 
the third experiment. 


b. Materials. Twenty 87 per cent and 93 per cent association value non- 
sense syllables and two-digit numbers were used in constructing the three 
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types of cards used in this experiment. These 20 syllables were selected 
randomly from the 47 in Experiment 2. 

(1). Presentation cards. Ten of the 20 nonsense syllables were utilized 
in constructing the presentation series. Each of the 10 syllables was typed 
in capital letters on a separate 3 X 5 card. 

(2). Training cards. Each of the 20 nonsense syllables along with its 
correct two-digit number association were typed in capital letters on separate 
3 X 5 cards, The nonsense syllables and numbers made up respectively the 
left and right hand member of the paired-associate. 

(3). Test cards. A separate test card was constructed for càch of the 20 
nonsense syllables. The syllables were typed in capital letters in the upper- 
middle part of the cards. Directly below the syllables four number choices, 
including the number paired with the syllable on the training cards, were 
typed in two symmetrical columns. 

As in the previous experiments a cardboard partition was used to block 
the Ss’ view of the score sheet. The latencies were measured in 1/10 seconds 
by a stop-watch. 

c. Procedure. The Ss were told that a series of cards was to be shown to 
them. Their task was to read and familiarize themselves with the nonsense 
words on the cards. Three exposures of the 10 presentation cards was then 
given. The cards were shuffled after the first and second exposures of the 
whole list. The inter-item and inter-presentation time intervals employed in 
the first two experiments were also utilized in this experiment. 

Upon completion of the third presentation, the directions that were used 
in the first experiment were read to the Ss. When S understood the nature 
of the experimental task, he was given one presentation of the training list. 
Following the training list, the test cards were presented once to the Ss. 
S's answer and his speed of responding were noted for every card. 


2. Results 


A logarithmic transformation of the latency scores was computed to ap- 
proximate a normal distribution. An analysis of variance of the log of the 
latencies was then computed. The results revealed no significant difference 
(F = 0.076, df = 1, 13) between the log latencies of the familia? items 
(the 10 syllables exposed three times before the learning trial) and the 
nonfamiliar items (the 10 syllables not exposed before the learning trial). 
The mean log latency of the familiar items (0.7939) was slightly longer 
than the mean log latency of the non-familiar items (0.7863). Seven of the 
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14. Ss showed shorter log latencies to the familiar items and the other seven 
Ss shorter latencies to the non-familiar items. 


3. Discussion 


'The results of the third experiment revealed no evidence for familiarity 
as a factor in the latencies to the test cards in the second experiment. If 
familiarity was operative, the latencies to the familiar items should have 
been significantly shorter than the latencies to the non-familiar items. This 
difference as a function of familiarity was not found. 


E. Summary AND CONCLUSIONS 


This study was a theoretical and empirical investigation of the recent 
evidence on the continuity-discontinuity views of learning. In particular, 
this study raised questions about the findings and conclusions of Rock; 
Rock and Heimer; Estes; and Estes, Hopkins and Crothers. The findings in 
the present investigations support the continuity point of view. Evidence 
was produced which indicated that the data from which discontinuity had 
been inferred by the previous investigators could be attributed to: (a) 
methodological factors; (b) differential item difficulties; and (c) insensitivity 
of their measurements of learning. 

In the first of three experiments a theoretical and empirical analysis con- 
cerning differential item difficulty was attempted. With a control for item 
difficulty included in the experimental design, the results of the experiment 
revealed evidence for the continuity hypothesis. In addition, a highly signifi- 
cant interaction between list length and the experimental control factors was 
found. When the Ss had to learn short paired-associate lists, there was evi- 
dence for continuity. When the Ss had to learn a long list, the apparent 
facilitating effect of repetitions disappeared. Differences in the effects of the 
two list lengths was explained by positing an interaction of fatigue or de- 
creased motivation which had a detrimental effect on the experimental Ss 
in the long list group. 

In the second experiment, latencies were employed as a more sensitive 
indicator of weak associations for incorrectly associated items. It was hypothe- 
sized that if the continuity view is tenable Ss should respond more quickly to 
items they have seen although incorrectly associated than to items they have 
never seen, The results confirmed this expectation. The Ss responded more 
quickly to the previously exposed items. The criticism of using latencies as 
indicators of correct weak associations, namely the existence of wrong asso- 
ciations was discussed and explored. That is, the $s may respond more quick- 


NELSON BUTTERS AND MORTON WIENER 483 


ly to the repeated cards not because of a weak association but because of a 
well-learned wrong association. No such evidence for this wrong association 
hypothesis was found. 

The third experiment attempted to investigate the possibility of artifacts 
underlying the evidence for continuity; that is, the low latencies to the pre- 
viously presented items was a function of the recognition of or the familiarity 
with the stimulus member of the paired-associate item rather than to the 
association of the stimulus and response number of the pair. The results of 
the third study produced no evidence that more familiar syllables are re- 
sponded to more quickly, and the conclusions drawn from tht data of the 
second experiment as support of the continuity view is tenable. 
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CONSISTENCY BETWEEN ATTITUDINAL AFFECT 
AND SPONTANEOUS COGNITIONS* ! 


Ohio State University and Yale University 


Mitton J. RoseNBERG AND РнплР К. OLTMAN 


A. INTRODUCTION 


A "structural approach" to social attitudes has been described, and sup- 
porting data reported, in previous publications (5, 6, 7, 8). М 

At the core of this approach are two main propositions. The first is 
that stable social attitudes have an internal structure in which their affective 
and cognitive components stand in consistent relationship to one another. 
Typical of evidence supporting this proposition are some findings on the 
relationships between the affective and cognitive aspects of the attitude 
toward desegregation. For example it was found (5) that persons strongly 
in favor of housing desegregation held beliefs to the effect that desegregation 
clearly facilitates the attainment of certain of their positive values (e.g., "all 
human beings having equal rights"; "people being well educated"; etc.) and 
prevents the actualization of certain negatively valued conditions (e.g., "people 
sticking to their own groups"; "achieving superiority over others"). Con- 
versely, persons strongly opposed to desegregation were found to believe that 
it fosters the attainment of negatively valued conditions and. prevents the 
attainment of positively valued conditions. In the case of more moderate 
positive or negative attitudinal affects the associated beliefs were found to 
relate the attitude object to less important values or, if to important values, 
then with less confidence as to the existence of clear-cut instrumental rela- 
tionships between the attitude object and the valves in question. 

A second major proposition is a more dynamic one: it asserts that 
the disruption of the internal consistency of attitudes through the alteration 
of either the affective or cognitive component will, if the resulting tension 
is of sufficient intensity, be followed by the re-establishment of consistency 
through attitude reorganization. Some studies have been reported in which 
alteration of the cognitive component has led to change in attitudinal affect 
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(2, 4) and other studies (6, 8) have shown that alteration of the affective 
component leads to change in the cognitive component. 

In most of the aforementioned studies the affective aspect of attitudes was 
measured with a 16-point scale running from extreme negative evaluation of 
the attitude object to extreme positive evaluation. In all of these studies 
the cognitive aspect of attitudes was measured with a device requiring $ 
to judge some 15 to 30 “value terms" (e.g, “all human beings having 
equal rights"; "having interesting work to do"; "being allowed to maintain 
the privacy of one's opinions and beliefs"; etc.). Each value term was judged 
both for its "importance" as a positive or negative goal and for the degree 
to which its attainment was believed to be blocked or fostered by the attitude 
object in question.? 

For the value importance measure the $ assigned each value item to a 
position on a 21-category scale ranging from "gives me maximum satisfaction" 
(+10) through “gives me neither satisfaction nor dissatisfaction” (0) to 
"gives me maximum dissatisfaction” (—10). For the second judgment $ 
rated each value on a 11-category scale. Category -|-5 represented "complete 
attainment" of the value through the instrumental agency of the attitude 
object. (Thus if, in the study concerned with housing desegregation, S 
believed that the institution of this policy would lead to the complete attain- 
ment of "all human beings having equal rights" he would assign that value 
item a scale position of +5.) Category 0 represented “neither attainment 
nor blocking" and category —5 represented ‘complete blocking" of the 
value through the effects of the attitude object. The intermediate categories 


on either side of 0 represented intermediate degrees of positive and negative 
instrumentality. 


The main index of the cognitive component of the attitude was obtained 
by algebraically summing the importance-instrumentality products for each 
of the values. Thus when a positive value (rated, say, as -|-7) was perceived 
to be attained through the agency of some attitude object such as housing 
desegregation (to the extent, say, of a rating of +3 on "instrumentality"), 

` the product was 4-21. If the same value were rated as "blocked" (say a 
rating of —3 on “‘instrumentality”) the resultant product would be —21. 
Similarly, a negative value would yield a negative product if multiplied 


2 2 4 

М Сан nttitude objects employed were proposed social actions or policy changes. 
For other types of objects other types of cognitions would be more relevant; 
i.e, cognitions about the objects "attributes" and their positive or negative value, 


or cognitions concerned with relationships of identi imilari an 
wit Dui nee р entity and similarity rather th 


ч; 


^ 
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by a rating of positive instrumentality and a positive product if multiplied 
by a rating of negative instrumentality. The single algebraic quantity obtained 
by summing all such products was taken to represent the total import of the 
S’s pattern of beliefs about the attitude object's value-attaining and value- 
blocking powers. 

In addition to its employment in all of the aforementioned studies this 
technique for the measurement of the cognitive aspect of attitudes has also 
been used by Axelrod (1), Miller (3) and Scott (9) and the data from 
their studies agree with those of Rosenberg (5) in confirming the proposition 
that the affective and cognitive aspects of attitudes are closely and consistently 
co-ordinated with one another. 

However it can be argued that the method outlined here for the assessment 
of the cognitive content of an attitude is not completely satisfactory ; that 
in asking $ to characterize the relationship between the attitude object and 
certain standardized value terms we are eliciting essentially mew judgments 
which are governed by the response set established through prior measurement 
of his attitudinal affect. While additional evidence (8) suggests that this is 
not usually the case, it would be useful to circumvent the problem if possible. 
It would also be desirable to adapt the technique for the measurement of 
attitudinal cognition to the requirements of the kind of interview approach 
usually employed in “public opinion” research. Both these purposes could be 
served by allowing the values that are phenomenally salient to the indi- 
vidual’s attitude to emerge spontaneously. Essentially, this is, what is done 
in the “open-ended” interview method of attitude assessment; but that method 
does not usually permit the kind of quantification achieved with the technique 
used in the aforementioned studies. 


B. METHOD 


In an attempt to combine the best features of both approaches we developed 
a new procedure involving the following sequence of steps: 

1. S's attitudinal affect toward a given object (in the case of the present 
study, a policy change) is elicited by use of a sixteen point scale, running 
from "extreme pro” to "extreme anti." 

2. He is then asked to give his thoughts on the policy change, stressing 
particularly his beliefs about its likely "consequences." ‘Typical récorded 
statements are: “it (the policy change) will make it harder to keep up with 
your studies”; “it will help in making new friends.” 

3. The interviewer transcribes verbatim all the positive and negative 
value-like terms (consequences, goals, ends, etc., as for example, “keeping up 
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with studies" and "making new friends," above) spontaneously mentioned 
by $, 

4. When $ has finished speaking the interviewer asks him to rate each 
of his own, spontaneously produced, value-like terms (on a scale from —3 
to +3) for the degree to which it is a "desirable" or "undesirable" end, 
and also (on a scale from +1 to +3) for the degree to which it would 
probably be “fostered” through the instrumental effects of the attitude object. 

5. For each spontaneously elicited value term the two ratings are multiplied 
and the sum of the resultant products is computed. In effect we have obtained 
from 8 the same type of attitudinal cognition score used in earlier studies (2, 
5, 6, 8) but now based only upon the value terms which for him are salient ' 
to his attitude and which are spontaneously associated with it. 


C. RrsuLTS 


Using this procedure with forty-four Yale undergraduates on each of four 
different attitude issues, it was possible to retest the basic proposition to the 
effect that the affective and cognitive aspects of attitudes are consistent with 
one another. Successful and strong replication of the earlier findings was 
obtained. The accompanying table presents the results for each of the four 
attitude issues respectively. In each analysis the distribution of affect scores 
(degree to which $ is “in favor" or "opposed" to an advocated change in 
some aspect of university life) is broken into approximately equal quarters 
and the cognition scores into approximately equal thirds, thus duplicating 
the form of analysis reported by Rosenberg (5). 

As Table 1 shows, in each of the four attitude areas the Ss' affective 
responses are significantly and consistently related to their cognitive responses. 
For three of the attitudes investigated the relationship between the indices of 
affect and cognition are significant at a probability of less than .001. In 
the fourth case the obtained probability is less than .01. Extreme positive 
and negative affect scores are associated with extreme positive and negative 
scores respectively on the index of attitudinal cognition; and more moderate 
affect scores are associated with more moderate scores on the cognitive 
index. Examination of the individual cases reveals: (a) that this pattern of 
covariance is due to the fact that cognitions associated with extreme positive 
or extreme negative affective responses involve values of greater intensity, 
and instzumental relationships of greater certainty, than those associated 
with more moderate positive or negative affects; (5) that cognitions associated 
with positive affects are in the main ones which relate the attitude object to 
the attainment of positive values while in the case of negative affects the 
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TABLE 1 
Tus Rrnarmw or Атитомиа, Arrect axe Cocwrneow ow Кога Омат laun 


А. Hew would you feel toward the idea of beving Yale University 
beveme cordecational? 


Cognition wares 
Afia sera +9 +3 [X — te -—» 
$1044 * е 
зю J . 1 
—1w-—$ 2 з ‘ 
—4t!0—5 2 ‘ 


° 
12227; p< 000 
B. How do you feel toward the idea of dircentimming the secret societies at Yale? 


Cognition scores 
Affect scores +1990 ЕСЕ) 6-1 
7ю +1 16 1 i 
-1 5 4 1 
—2 0 —4 $ 5 * 
—Sto—s J * 


1 

X32 155; p< 01 

C. How do you feel toward the idea of de-emphasining intercollegiate 
"n football at Yale? 


Cognition scores 
Affect cores -+12 to —4 —5 to —10 = to —30 
+4to—3 7 9 1 
— 0—5 5 é 1 
— to —7 1 7 z 
m" 1 1 10 


X?= WS; p< 001 
D. How would you feel toward expanding the ліве of Yale? 


Cognition scores ы 
Affect scores +27 to +2 +o — 6-3% 
+300 +3 з 3 0 
+2to—2 3 з i 
—3to—S$ 3 3 é 
—6to—$ 1 1 ? 


y1—251; #< 01 
associated cognitions relate the attitude object to the attainment of negative 
values. 
D. SUMMARY AND CONCLUSIONS 

A new method for eliciting and quantifying the cognitive aspect of social 
attitudes was described. Data were reported concerning the relationship 
between an index of attitudinal cognition based upon this procedure and a 
separate index of attitudinal affect. These data seem relevant te the field 
of attitude study in two ways: they provide useful additional confirmation of 
the proposition that the affective and cognitive components of attitudes are 
typically organized in close consistency with one another; they help. validate 
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a new method of attitude measurement that may have wide utility both in 
experimental studies and in sample surveys of social attitudes. 
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STIMULUS SIZE AND RORSCHACH RESPONSES* 


University of Utah, College of Medicine 


Iya N. Korner, Rocer B. ArrisoN, Jr., AND Max D. ZWANZIGER 


A. INTRODUCTION 


In general, variations in stimulus properties of the Rorschach cards have 
not modified the nature of resultant percepts. Baughman's review (3) sug- 
gested that the majority of Rorschach investigators have been concerned 
with the role color played in Rorschach responses and have found that color 
had little influence upon percepts. Balloch (1) varied the shading contrast 
of ink blots and failed to find significant variations in physiological or verbal 
responses to the cards. Baughman (2) conducted a similar but more com- 
prehensive study of the blots in which modifications in color, shading, figure- 
ground and form characteristics were introduced. He found that the percepts 
were not particularly changed although the stimulus characteristics were 
altered considerably. 

It thus appears that Rorschach responses are relatively invariant under 
marked variations in stimulus properties. One characteristic of interest is 
the physical size of the Rorschach stimulus, which has not been studied 
directly. Group techniques (4, 5, 6, 7, 8) in which slides of Rorschach 
cards are projected on a screen are not impressive as a valid *procedure for 
investigating the effect size may have upon percepts. In a culture which 
abounds with motion picture experiences, as well as familiarity with the 
traditional 7 X 9 1/2 inch versions of ink blots, perceived physical size could 
well be constant regardless of the size of the projected material. The present 
paper is concerned with the influence that physical size has upon Rorschach 
responses. 

B. METHOD 

'The stimulus material for the study consisted of two sets of Rorschach 
Cards I, III, and VI. One set was the standard clinical size of 7 5091/2 
inches and the second was 6 X 8 feet photographic enlargements. The latter 
set required mounting on three walls of an adequately sized room. © 

Ss were 38 university students, 18 to 24 years of age, who were enrolled 
in an introductory psychology course and were required to take part in the 
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experiment. Both sets of Rorschach material were individually administered 
by standard clinical procedures to each $. When viewing the enlarged blots, 
Ss were seated six feet from the cards. Head movements were minimized 
through the use of a chin rest which was adjusted to each 8. The order of 
presentation of the small and king size sets was counterbalanced to minimize 
order effects. A verbatim account of responses and the inquiry was kept. 

In addition to scoring by the Beck system, the data were scored for: 
(a) the total number of words, which included comments and conversational 
remarks as well as responses; (5) the number of percepts judged larger than 
a two foot cybe; (c) the number of percepts judged smaller than a two foot 
cube; and (4) the number of threatening responses. 


C. RESULTS AND Discussion 


'The total number of responses evoked by the small cards was 402 as 
compared with 439 responses for the king size caris. The difference in the 
number of responses was not statistically significant by Wilcoxon's T'est for 
Paired Replicates, which was the statistical test used throughout the analysis. 
The following scoring categories also failed to support a size difference: 
Total Number of W, D, Dd, F+, F—, Color (C, CF, FC), M, Human 
(H, Hd), Animal (A, Ad), and Popular responses, and also Reaction Time. 
Total time, however, was significantly greater at the .01 level of confidence 
for the king size cards: 310 minutes were taken in responding to the king 
size cards as compared to 239 minutes for the small cards. Thus, the 
traditional scoring categories remained relatively invariant to changes in the 
physical size of the Rorschach stimuli. "The only exception to this conclusion 
was that Ss took significantly more time responding to the king size cards 
than to the small cards. 

The total number of words used during the test period and inquiry was 
significantly greater for the king size cards (5594 words) than the small 
size cards (4376) ; the level of confidence was again .01. Thus Ss not only 
took significantly more time responding to the king size cards but used more 
words in so doing. Because of the dependency suspected between these two 
variables a product moment correlation coefficient was computed. The 
obtained correlation of .76 implies that the two variables which were sig- 
nificar.tly influenced by changes in stimulus size—word count and total time 
—may indicate the possibility of a more basic parameter. As а hypothesis 
for further research, we suggest that the underlying parameter is a function 
of the difficulty involved in the perceptual organization of the larger blots 
and the anxiety or discomfort aroused during the period of gaining closure. 
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The number of percepts judged larger or smaller than a two foot cube 
for the two stimulus sizes did not yield differences significant at the .01 level. 
However, the difference in the number of "small" responses to the king size 
cards (291), compared with the small cards (242), did reach the .07 level of 
confidence and may warrant further study. A tendency to use "smaller" 
rather than "larger" conceptualizations for the king size cards might represent 
a true difference. The king size cards could overwhelm the $ and produce 
a feeling of smallness which was then projected into the response. 


The number of threatening responses (ie. "a mean face looking right 
at you," “a small jungle animal jumping at something from æ tree") was 
essentially the same for the two sets of stimuli: 34 for the small cards 
and 33 for the king size cards. If more anxiety was aroused by the king 
size cards, as postulated above, it did not reach a sufficient level to be 
demonstrated in the responses. 


D. SUMMARY 


In order to explore the influence which physical size of Rorschach stimuli 
has upon responses, two sets of Rorschach blots were administered to 38 
university students. "The first set was the standard clinical size of 7 X 9 1/2 
inches. A king size edition of the same material, measuring 6 X 8 feet, 
constituted the second set. In terms of the present study, it was concluded 
that variations in the physical size of the stimuli influence the total time 
and number of words used in responding. The nature of percepts represented 
by scoring categories of Beck’s system, with the exception of total time, 
appeared to remain invariant to changes in stimulus sizes. One wonders if 
a general recommendation might be made to Rorschach researchers, who 
investigate the effects of color, shading, etc., to develop response categories 
outside the traditional measures if differences age sought. The Rorschach 
may then become more sensitive to the measurement of personality changes. 


REFERENCES 


1. BALLOCH, J. C. The effect of degree of shading contrast in ink blots on verbal 
response. J. Exp. Psychol., 1952, 43, 120-124. s 
2. BAUGHMAN, E. E. A comparative analysis of Rorschach form with altered stimulus 


characteristics. J. Proj. Tech., 1954, 18, 151-164. . € 
3: . The role of the stimulus in Rorschach responses. Psychol. Bull., 1958, 
55, 121-147. & 


4. HannowER-Enrckso, M. H., & STEINER, M. Е. Modification of the Rorschach 
method for use as a group test. Rorschach Res. Exch., 1941, 5, 130-144. 

5. HERTZMAN, M. A comparison of the individual and group Rorschach test. 
Rorschach Res. Exch., 1942, 6, 89-108. 


494 


6. Lazarus, R. S. An edd P adds of ‘the influence: of color 4 on the. protocol 
of the Rorschach test. J. Personal., 1948, 17, 182-185; 


The influence of color on the protocol pt. the. Rorschach ‘test. J. Abn. 


T7. ы 
& Soc. Psychol., 1949, 44, 506-515. 


$. LiwpNER, R. M, & SEVA K. W.. An eclectic group: ‘method, Rorschach Res. 


Exch., 1942, 6, 139- 146. 
Department of Psychiatry" A, 
University of Utah e 
Salt Lake City, Utah 


EU aS 


